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. OBIIASA XAPAKTEPUCTUKA PABOTbI

AKTYaJIbHOCTb TeMbI UCCEPTANMOHHOIO MCCIe0BaHus. Pa3BuTue METOI0B U
TEXHOJIOTUH JIa3€PHOTO CKAaHUPOBAHUS, (DOTOTpaMMETPUH, TPEXMEPHOTO MOJICTUPOBAHUS
NPUBEJIO K INUPOKOMY MPUMEHEHHIO BHPTYaJIbHBIX TpexmepHbix (3D) mopeneir B
pa3UYHBIX OOJACTAX HAyKH, TEXHUKU U MeaulnHbl. OgHOM M3 00sacTeil aKTUBHOIO
MPUMEHEHUs] BUPTyaIbHBIX 3D-Mojenei cTalo coxpaHeHHe, U3YyUeHUE U BU3yalu3allus
IPHUPOJTHOTO U KYJIBTYPHOTO HACIeIus: «BUpTyanbHOe Hacneaune» (Virtual Heritage).

Haunbonee axktuBHO BUpTyasibHble 3D-MOmenuM TPUMEHSAIOTCS B apXeOJOTHH,
KOJIMYECTBO IIPOCKTOB B OOJIACTH «BHPTYAIBHON apXCOIOTHI MCUHCISICTCS THICIIaMHU .
B Poccun T'ocymapcTBeHHBI OpMHUTaX YXKE JABaXIbl MHPOBOAMI MEXITYHapOIHbIE
koH(pepennnu «BuptyanpHas apxeonorus» (B 2012 u 2015 rr.). Tematuka 1mudpoBoit
dukcanui W BHPTYyaJIbHOH  PEKOHCTPYKIIMH  apXEOJIOTHYECKHX  MaMSITHHUKOB,
HUCTOPUYECKON apXUTEKTYPHOH PEKOHCTPYKIMH IIHPOKO TMPEJICTaBlIeHa B padoTax
rpynmsl «Apxeonoro-reorpaduueckue nHpopmanuonusie cucremen» (AINC) MA PAH
(pyx. — n.u.H. 1.C. KopoOoB) u kadenpsl uctopudeckoit ”HGOPMATUKU UCTOPUYECKOTO
daxynsrera MI'Y (pyk. — wr.-kopp. PAH JL.U. Bopoaxum)®.

Hacnenue B 001acTi HCTOPUM HAYKH U TEXHUKU TaKXKe SIBISIETCS BAXKHOU YaCThIO
MHUPOBOTO KYyJIbTYpHOTO Hacieausa. OnHako NpUMEHEeHUE BUPTyanbHbIX 3D-mMonenei nis
W3Y4YEHUs U MOMYJSIpU3allii UCTOPUM HAYKU U TEXHUKHU — Kak B Poccum, Tak u B Mupe —
HaxXOJIUTCS B HAYaJIbHOM CTaAuu. ITO CBS3aHO, MIPEXKJIE BCETO, C BHICOKON CII0KHOCTHIO
TPEXMEPHOTO MOJICTUPOBAHUS HCTOPUYECKUX TEXHHMUECKHX OOBEKTOB, IMPOIECCOB U
KOMILJIEKCOB, OCOOEHHO KPYITHOMACIITAOHBIX, & TAK)KE BBICOKOM CIIOKHOCTBHIO CO3JaHUS
00IIeTOCTYIMHBIX CPEACTB MHTEPAKTUBHON BU3YyaIu3alliu co3qaHHbIX 3D-Mopaeneil.

B 1O ke Bpems, moTeHIMal MPUMEHEHUs BUPTyalIbHBIX 3D-moneneit mis 3amaq
COXpaHEHHMs, W3y4YeHUsS U TMPEJCTaBlICHUs (BU3yaIM3allud) Pa3IUYHBIX OOBEKTOB,
CBSI3aHHBIX C MCTOpUMEH HAyKM W TEXHUKHU, 4Ype3BbIUallHO BeluK. Buptyanbhbie 3D-
MOJICJI MOTYT TPHUMEHATHCS JJII COXpPaHEHUsS TOYHOW W AeTalibHOW WHGOpMAIUU O
TEKYIIEM COCTOSHMM MaMSITHUKOB TEXHUKH, HW3YYEHUs HMX KOHCTPYKLHH, aHaIu3a

UCTOPUYECKON JOKYMEHTALIUH, BUPTYaJIbHOW PEKOHCTPYKLUHU YTEPSHHBIX OOBEKTOB MU

! Bawaya M. Virtual Archaeologists Recreate Parts of Ancient Worlds // Science. 2010. Vol. 327, N 5962. P. 140-
141.

2 Bopooxun JI U., JKepebsmoves []. U. Texuomornu 3D-MOAEIMPOBaHHS B HCTOPUYECKHX HMCCIACIOBAHUAK. OT
Bu3yanusaiuu K ananutuke // Ucropuyeckas unpopmartuka. 2012, Ne 2. C. 49-63.
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UX DJIEMEHTOB, TUHAMUYECKOW BU3Yyalu3aluy (aHMMallMK) UCTOPUYECKUX MEXAHU3MOB,
HKCMIEPUMEHTOB, TEXHOJIOTHUYECKUX MPOLECCOB W KOMIUIEKCOB. Bupryansnoe 3D-
MOJIETUPOBAHUE MOXKET NPHUMEHATBHCS TAKXKE JUIsl coXpaHeHus B Lu(poBoi ¢dopme,
PEKOHCTPYKLIMM, M3YUYEHHUS M BHU3yalU3allUM MPUPOJAHBIX OOBEKTOB, CBS3aHHBIX C
UCTOpUEN HAayKl M TEXHHUKHM, BU3YyaJU3alUd M HU3Y4YEHHUsS] HCTOPUUYECKUX MACCHUBOB
JTAaHHBIX, B TOM YKCJIe HA OCHOBE BUPTYaJIbHOTO riodyca.

Bupryansnas 3D-mopens mnpencrtaBisieT coO00W HOBBIM crmoco0 COXpaHEHHS
uH(pOpMaLIUU, U TAKUM 00pa30M SIBJISIETCS HOBBIM TUIIOM JOKyMeHTa — 3D-10KyMeHTOM.
[MpuHuMnHanbHbIM oTAMYMeM 3D-0KyMeHTa OT APYTHX M3BECTHBIX THUIIOB JOKYMEHTOB
(TEKCTOBBIX ~ JOKyMGHTOB,  PHCYHKOB,  KHHO(OTO(QOHOMOKYMEHTOB®)  siBIsieTCs
coxpaHeHue HHpopmanuu 00 0ObEKTE B HEKOTOPOW TPEXMEPHOW CHUCTEME KOOPAMHAT,
CBA3aHHOW ¢ 00bekTOM. B cBOr0 ouepenp, 3D-mokyMeHT, Kak U JIFOOOM Apyroil Tum
JOKYMEHTa, MOXET PacCMaTpUBAThCS KaK UCTOPUKO-HAYYHBIH U UCTOPUKO-TEXHUYECKUN
UCTOYHHUK. BBeJeHHe 3TOro HOBOTO THUIIA MCTOYHUKOB B HAYYHBIH OOOpPOT, OCBOCHHE
MPEIOCTABISIEMBbIX MU BO3MOXKHOCTEH, MCCIIeIOBaHUE 3aJja4 apXUBHOro XpaHeHus: 3D-
JIOKYMEHTOB U WX TIPABOBOTO CTaTyca — aKTyaJIbHBIC U CJ1a00 pa3paboTaHHbIE TPOOIEMBI.

[IpakTHueckasi akTyaabHOCTh Pa0OTHI 3aKIIOYaeTCsl B pa3paboTKe MOIXOA0B K
CO3JIaHHMI0 BUPTYaJIbHOTO My3€sl HAYKH M TEXHUKHU. Beap co3gaHue BUPTYaJbHOTO My3es
HEBO3MOXHO 0€3 CO37aHMs BUPTYaJIbHBIX 3KCIOHATOB, @ B 0OJACTH MCTOPHM HAYKH U
TEXHUKH TaKUMHU BHUPTYaJTbHBIMH JKCIIOHATAMH SBIISIOTCS BUpTyanbHble 3D-Monmenn
TEXHUYECKMX OOBEKTOB M IPOLIECCOB, @ TaKXe NPUPOAHBIX OOBEKTOB, CBSI3aHHBIX C
UCTOpUEH HAayKM M TEXHMKH. Takum o0pa3oM, BupTyajdbHoe 3D-monenupoBaHue
UCTOPUYECKUX TEXHUYECKUX OOBEKTOB M IPOLECCOB — OCHOBA JJI CO3JaHus
BUPTYaJIbHOTO MYy3€esl HAyKH U TEeXHUKU.

AKTyanbHOCTh CO3JaHUsl BHUPTYyalbHBIX My3eeB Mpu3HaHa B Poccum Ha
rocynapctBeHHOM ypoBHe. CornacHo Ykazy llpesuaenta Poccuiickoit @enepammu Ne
597 «O meponpuATHIX MO peaTnu3alii TOCYAapCTBEHHON COLMAIbHON MOJUTUKUY» OT 7
mas 2012 1., k 2018 r. B Poccun momxHO OBITH co37MaHO 27 BUPTYyaIbHBIX My3eeB. B
2014 r. MunuctepcTBOM KynbTypbl PD pa3paboTaHbl TeXHHMYECKHE PEKOMEHAAIUHU TI0

CO3JJaHUIO BHUPTYAJIIBHBIX MY3CCB. OTH PCKOMCHAAIMKN ONWUCBIBAIOT TPHU BapHUaHTa

3 Mazuoos B. M. Kuro(poTo(hOHOIOKYMEHTBI: POBIEMBI HCTOPHOrPa(HH, ApXHBOBEICHHS H HCTOYHHKOBEACHHUS //
Astoped. auc. ... 1okT. uct. Hayk: 07.00.09. M., PITY, Ucropuko-apxuBHbiii uHCTUTYT, 1993. 36 c.
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peanu3any BUPTYAIbHOTO My3esi: Ha OCHOBE (oTorpaduii, Ha OCHOBE CHEPUUECKUX
¢oronmaHopaM uiau Ha ocHoBe 3D-Mozeneil. AKTyaJbHOCTh MPUMEHEHMsI BUPTYaJIbHBIX
3D-moneneii pasnuyaercs A pa3sHBIX TUIOB My3eeB. XOTS MHOTHE My3€H 00JaJaroT
TPEXMEPHBIMU SKCIOHATAMU (HANpUMEp, CKYJIBINTYpaMH WU MpeAMETaMH OO0uXo[a),
pa3paboTKa BHPTYaJIbHOrO My3esi Ha ocHOBe 3D-moneneid, B TOM 4ucCiie TUHAMHYECKUX
(aHMMHMpOBAHHBIX ), HauboJiee akTyaJlbHA B 00JIaCTH UCTOPUU HAYKH U TEXHUKU.

Taxum oOpa3om, TemMaTuka pabOThl UMEET BBICOKYIO HAyYHYIO U MPAKTHYECKYIO
AKTyaJIbHOCTb.

Crenenb paszpaboranHocTtu mnpoOaembl. Hccienyemas B auccepTaluu
npobiemMaTiKa HOCUT MEXIMCIUIIMHAPHBIN XapakTep.

Tpexmepubie o0pa3bl 00bekTOB (LH(ppoBbie 3D-MoAenu) B TMOCIEAHEE BpEeMs
HOJy4yaroT Bce Oosee MIMPOKOE PacHpoCTpaHEHHWE B HayKe, TEXHHKE, MEIUIUHE.
KoHcTpykTOpckass AOKyMEHTaluss B COBPEMEHHBIX CHCTEMaxX aBTOMAaTH3MPOBAHHOIO
npoektupoBanus (CAIIP) MoxxeT mpoxoauTh BeChb CBOM >KM3HEHHBIM LUK (CO37aHME,
yTBEP)KIEHHUE, Mepeaadyy B MPOU3BOACTBO, apXMUBALMIO I JUIMTEILHOIO XpaHEHUs) B
muppoBoM 3D-popmare, 06e3 BbIBOAA KOMIUIEKTa OyMaXXHBIX JOKYMEHTOB -
COOTBETCTBYyIOIIAss TexHojorus nmonyuuna H©Ha3zBanue PLM  (Product Lifecycle
Management, «ymnpaBlieHHE KU3HEHHBIM LUKIOM NPOAYKIHMH»). B cTrpourtenscTBe Bce
mupe  BHenpsercs — TexHojorus ~ BIM  (Building  Information = Modeling,
«HH(POPMALMOHHOE MOJICIHPOBAaHUE 3[aHUI») — yrpaBlieHHe HH(popMmarmei 00 00beKTe
(3maHuM, COOPY)KEHHMH) Ha BCEX JTalax €ro >KM3HEHHOTO LUKJIa B paMKax €JUHOMN
AIIEKTPOHHOW MH(POPMAIIMOHHOW CHCTEMBI, OCHOBaHHOW Ha mu(poBoii 3D-mozaenu 3Toro
oObekra. llonxonel kK 00pabOTKE, XpaHEHUIO, KOMIUIEKCHOMY AaHAalIM3y TPEXMEPHBIX
0o0pa30B AaKTMBHO PAa3BUBAIOTCS B MEIUIMHE (B CBA3M C pa3BUTUEM METOAOB H
TEXHOJIOTUH KOMIIBIOTEPHOW TOMOTpauy, MAarHUTHO-PE30HAHCHOW TOMOTpadum).
bonbmoe konuuectBo 1UPpoBbiX 3D-maHHBIX TeHepupyercs (peructpupyercs) B
pa3nuuyHBIX 00JacTAX HAyKH, MPEXKIE BCEro, MOJEKYJIApHOW OHOJOTHUH, XHUMUH,
MaTepuaioBeieHuH, cedicMoniorud. OOopyaoBaHHME M OCOOEHHO IPOrpaMMHOE
obecnieuenue a1 pabotbl ¢ 3D-gaHHBIMH MOCTOSIHHO pPa3BHBAETCAd M CTAHOBHUTCS BCE
Ooiee JOCTYNHBIM JJisi IIMPOKUX KPYroB wuccienosareneil. He yauBuTenpHO, 4TO

BUpTyajgbHOEe 3D-MonenupoBaHue C HCIOJB30BAHUEM JIA3€PHOTO0 CKaHUPOBAHUA,



¢doTorpaMMeTpHH U JPYTUX TEXHOJIOTHH MOCTETIEHHO HAYMHAET UCTIOIB30BAThCS TAKKE B
3a/layax U3y4eHHs, COXPAHEHUS U MOMYJSpU3aluu 00BEKTOB KyJIbTYPHOTO HACTIEAMS.

[TogpoOHBIl  0030p MHpOBOro ombiTa 10 3D-MOAENIUPOBAHUIO HCTOPUKO-
TEXHUUYECKHX 00BEKTOB MOKa3aj, 4To JaHHas cdepa SBISETCS 10 CUX TOP OTHOCUTEIBHO
MaJOU3y4YeHHOM, MO CpPaBHEHUIO HAMpUMEpP C BUPTYaIbHBIM MOJEIUPOBAHUEM
XYJ0’KECTBEHHBIX OOBEKTOB KYJIbTYPHOIO HacieAuss (CKYJbITYp, apXeoJIOrMuecKHX
HaxXoJOK M T.I.). M3BECTHO O psifie NMPOEKTOB IO BHUPTYAJIbHOMY MOJEIUPOBAHUIO U
BUPTYaJbHOM  PEKOHCTPYKUMHU  Pa3IUYHBIX  HAYYHO-TEXHUYECKUX  HKCIIOHATOB,
BBITIOJIHCHHBIX (MJIM BBITIONHSIEMBIX) OTACIBHBIMU pPAObOYMMU TpyNIaMd B Pa3HBIX
CTpaHax MHpa; B TO XK€ BpPEMs, CBSI3HbIE BUPTyaJbHbIE Typbl Ha OCHOBE HECKOJIBKUX
BUPTYaJbHBIX HKCIIOHATOB WJIM LIEJIOCTHbIE BUPTYalbHblE€ MY3€U B OTKPBITOM JOCTYIE
HaM OOHAPYXKUTh HE YJAIOCh.

Hanpunwmep, 3D-monenupoBaHue IIPUMEHSAIIOCH IIpU  PEKOHCTPYKIUU
AHTUKHTEPCKOTO MeXaHH3Ma. JTO YHUKAIbHOE TPEUYecKoe PEeAyKTOPHOE YCTPOMCTBO,
coznaHHoe B KoHue II Bexka 1o Hamend opbl. M3BECTHO, YTO OJTOT MEXaHHU3M
MCIIOJIb30BAJICS JUIsSl pacyeTa U 0TOOpakKeHHsI aCTPOHOMHUYECKHUX BEJIUYMH, B YACTHOCTH,
¢da3 JayHBl W JTYHHO-CONHEYHOro KaneHmaps. OH Obul oOHapyxeH B 1901 r. psgom c
OCTPOBOM AHTHKUTEP MHPU HUCCIEAOBAHMHM MECTAa KOPAOJIEKPYUIEHUS PUMCKOTO CyJHA.
KonkperHbie (yHKIHMHU 3TOTO YCTPONCTBA M €r0 KOHCTPYKIUS JI0 CHUX TOpP OCTAIOTCSA
CHIOPHBIMH, TIOCKOJIbKY 3y0dYaThie KoJjieca U HaIMUCH COXPAHMINCH JIHUIIb (hparMeHTapHO.
UccnenoBanus yieneBmux (QparMEeHTOB METOAAMH pEHTreHorpaduu  MO3BOIHIN
BBIBUHYTH PSiJl TUTIOTE3 O (PYHKIUSAX MIECTEPHEH M KOHCTPYKIIMU MEXaHH3Ma B IEJIOM,
JUTS TIPOBEPKH KOTOPBIX HCIIOIB30BANOCH BUPTyanbHOe 3D-MoaenupoBanue”.

BuptyanbHas peKOHCTPYKLHMSI Chirpajia BaXHYK pOJIb MPU HUCCIEIOBAHUU
ucTopuueckux rimodycoB (rimodyca bexaitma 1492 r., rmobycoB Mepkatopa 1541 1. u

1551 r., tnobyca Jlenokca 1503-1507 rr.)°°. B wactHoctn, cosmanue mudpoBsx 3D-

* Freeth, T. et al. Decoding the Antikythera Mechanism: Investigation of an Ancient Astronomical
Calculator // Nature, Volume 444, Issue 7119, pp. 587-591 (2006).

®> Menna, F. et al. High Resolution 3D Modeling of the Behaim Globe // International Archives of the
Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XXXIX-B5, p. 115-120 (2012).

® Stal, C. et al. Digital Representation of Historical Globes: Methods to Make 3D and Pseudo-3D Models of
16th Century Mercator Globes // The Cartographic Journal, 49(2), 107-117 (2012).
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Mojienell T7I00yCOB MO3BOJIMJIO YHUCIEHHO OLEHUTh TOYHOCTh HUX TE€OMETPUUYECKHUX
XapaKTEePUCTUK U ONPEJIENINUTh OTPEIIHOCTH U3TOTOBICHUS Pa3HbIX YaCTEH.

[Ipu uccnenoBannu Croynxenmxka (ok. 3000 10 H.3.) IPOU3BOAMIOCH TOCTPOEHUE
ero 3D-Mozmenu Ha OCHOBE JAaHHBIX TPEXMEPHOrO JiazepHOro ckanupoBanus (2002 u
2011 rr.)". ViccrmenoBaue MO3BONMIO BBISIBUTE CleAbl 0OPAaOOTKH HA KAMHSX, KOTOPBIC
HE yJaBajoch OOHapyXuTh paHee. Ha ocHOBaHMM 3TUX AAaHHBIX OBUIM CAEIaHbl HOBBIE
BBIBOJBI O JaraXx BO3BEIEHHUS dacTel Komruiekca. 3D-momens coopyxeHwus,
UHTerpupoBaHHass ¢  3D-mozmenpio  OkpyXkarouieili ~ MECTHOCTH,  MO3BOJIMJIA
PEKOHCTPYUPOBATh  MPOIECC ACTPOHOMHUYECKUX HAONIONEHUN, KOTOpble MOTJIH
BBITIOJIHATHCS B 3TOH JIpeBHEN 00cepBaTOpHUU, U MPOBEPUTH CBSI3aHHBIE C 3TUM THIIOTE3HI.

[IpoeKTbl M0 BUPTYaIbHONW PEKOHCTPYKLMHU MAMATHUKOB TEXHUKH BBITIOJIHSIOTCS U
B Poccun. Hampumep, BbIIIOJIHEHA BUPTyalbHas PEKOHCTPYKLUUS W aHUMaLUs
BO3yXOMYBHBIX MexoB HimkHerarmisckoro 3asomga Jlemmmosa®, mmébposoe 3D-
MOJIETUPOBAaHUE (B T.4. BUPTYyaJbHas PEKOHCTPYKLMS) MEXaHU3MOB Yebrrmena®,
KOMIIbIOTEpHAs] PEKOHCTPYKLHMA mporecca noctpoiiku [llaGonoBckol paauobamHu B
Mockse'®, BupryampHas 3D-peKOHCTPYKIHS BArOHA HMIIEPATOPCKOTO  I0€37a
Anexcanzmpa ITIM u ap.

K coxaienuto, Bce yrnoMsiHyTbI€ BbIlE BUpTyaiabHble 3D-MoAenu He JAOCTYIHBI
MIUPOKOKH TyONHMKe, XOTd OHHM MOriu Obl 3(P(GEKTUBHO HCIONB30BATHCA IS

MomyJisipu3allnd UICTOPUH HAYKHU U TCXHUKU.

" Unver, E., and Taylor, A. Virtual Stonehenge Reconstruction // In: Progress in Cultural Heritage
Preservation. Proceedings: Lecture Notes in Computer Science Subseries: Information Systems and Applications,
incl. Internet/Web, and HCI , 7616 (XXV). Springer, 2012, P. 449-460. ISBN 978-3-642-34234-9.

8 bapanos FO.M., Kyszoskosea M.B. WcciemnoBanue, peKOHCTpyKuus, 3D-mMomenupoBaHne W aHUMAIHS
BO3IyXOAYBHBIX MexoB Hmknerarmibeckoro 3aBoja Jemumosbix (1860-1880-¢ rr.) // Toguunas HaydHas
koudepenrms MUET PAH, 2013: Tpyasl kondepenrun. T. 2. M.: JIEHAH/I, 2013. C. 374-376.

o Anopees H. H., Kanunuuenxo M. A., Koxwapog P. A., Ilanronun H. M. Mexanusmebl [ladpuytus JIbBoBH9a
Yeobbimena // l'ognunas naydnast koHpepenuus UMET PAH, 2012: Tpyast koudepennuu, T. I1. M.: Suyc-K, 2012.
C. 835-837.

10 Anopees H. H., XKyaun A. IO., Kamunuuenko M. A., Hanwonun H. M. KoMibrorepHasi peKOHCTPYKIHS
noctpoiiku Gauau B.I. Illyxosa na [lla6onoBke // T'onuunas nayunas konoepenius UMET PAH, 2012: Tpyast
koHdpepenuuu, T. Il. M.: fAnyc-K, 2012. C. 833-834.

' Kynaeun K. C. BupTyanbHas PEKOHCTPYKIHS HCTOPHUECKHX NAMATHHKOB JKEIE3HOIOPOIKHOTO
TpaHcmopta Ha mpumepe Mmmepartopckux moe3noB Ausekcannpa III m Huxonas Il // BuptyanpHast apxeonorus:

Tpynsr koadepernuu / T'ocymaperBernbiit dpmurax. CI16.: U3a-so 'oc. Dpmuraa, 2013. C. 287-294.
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BaxxHOoCTh TpexmepHO# (ukcaruu mHPOPMAIUU O CYHIESCTBYIOIIMX MaMSATHUKAX
TEXHUKHU U apXUTEKTYPbl, 0COOCHHO HaXOISIIMXCS MO YrPO30H pa3pyllIeHus, TAKKe KakK
U BOXHOCTH cOXpaHeHHs 3D-IOKyMEHTOB KaK UCTOPUKO-TEXHUYECKUX HCTOYHUKOB, K
COKQJICHHIO, OCO3HAaeTCs O4YeHb MeaieHHo. [lepBuuHas TpexmepHas uWHGOpMaIus,
0COOEHHO TIONly4aeMasi KOMMEpPUYECKHMMH KOMITAHUSMH, 3a4acTyl0 HE COXpaHSIeTCs
UCIIOTHUTENIEM paloT MOcje WX 3aBEpIICHUS, JIMOO OKa3bIBaeTCs HEAOCTYIHOM st
u3ydeHus. [ocynapcTBeHHbIE W BEIOMCTBEHHBIC apXHMBBI IO OOJbIIeH yacTtu 0Oe3
PHTY3Wa3Ma OTHOCATCS K 3ajJadye XpaHCHHS TMEePBUYHBIX TPEXMEPHBIX JIaHHBIX,
MOCKOJIBKY C 9TUM CBSI3aHbI OOBEKTHBHBIE TEXHUYECKHE U METOJIUYECKHE CIOKHOCTH.
OO0beM TakuX MAHHBIX MOXKET COCTaBISTh JECATKU TUrabaT, a MX BOCIPOHU3BEICHUE
TpeOyeT 3aKyIKHU CIEeNUaTbHOW KOMIBIOTEPHON TEXHUKH U MTPOTPAMMHOI0 00eCreueHus.
B pesynbrate, naxe yxe mojaydeHHas lleHHas TpexMmepHasi nHpopmalms 06 YHUKaIbHBIX
00BEKTaX HEPEJIKO TEPAETCS, HE COXPAHSIETCS JIsl OYTyIIHNX MOKOJICHUH.

OTmeTHM, 4YTO aHaJOTWYHas CUTyalusl HaOJI0Jaiach OKOJIO CTa JIeT Haszaja C
kuHopoTopoHonokymeHntamMu (KOD/[), u mno-BuagumMomy SBISETCA TUOUYHOM IS
Ha4yaJbHOrO 3Tarna OCBOEHUS HOBOrO THMa JTOKyMeHTOB. Kak ormeuan B. M. Marunos:
«...eocyoapcmeennoe xpamenue KDDJ[ kak O00OKyMeHMANbHLIX CEUOEMENbCME INOXU
cmaino obecneyusamvcs moabko 80 6mopou nonosure 1920-x 2z.... Mbl CMaIKu8aemcs ¢
MHOOUUCTEHHBIMU NPUMEPAMU YMPAmbl YEHHbIX KUHODOMOKaAopos u ¢pazcmenmos
paouo- u menenepeday U yYeivlx npouzseoenul... Henvzs He yuyumwvigamv maxice
CIIONCHOCMU  83AUMOOMHOULEHULL MeHCOY 20CYOAPCMBEHHbIMU U  8e00MCMBEHHbIMU
apxueamu... B pezynomame 6 omeuecmeeHHbIX apxusax OmMCYmcmeyrom HnoaHble
KOMNIeKmbl KUHOPOHOOOKYMeHmos, bonvuiasn wacmsv KODJ[ ne coxpanunaco 6 noiHom
06bEMe, 6 OpULUHAILE U 8 NEPEOHAUATLHOM MOHMAdNCEy .

Taxum oOpazom, mpobiematuka BUpTyanbHOTO 3D-monmenupoBaHus B o0OjacTu
HCTOPUU HAyKU M TEXHUKH, HECMOTPS Ha CBOIO BBICOKYIO aKTYaITbHOCTh U MPAKTUIECKYIO
3HAYMMOCTh, clabo paszpabotana. HecmoTps Ha Bce Oojee mMpoOKOe pacmpocTpaHEHHE
TPEXMEPHBIX JaHHBIX W BUPTYyaIbHBIX 3D-moneneil, B apceHale HMCTOPUKOB HAYKH U
TEXHUKH OHHU TIOKa TPEICTaBICHbl Cabo, a UX BO3MOXHOCTM U TOTEHIIHAIT
WCIIOJIb30BaHMsI HE W3Y4YeHbl B TOJIHOW Mepe. JlaHHBIE 0OCTOATENbCTBA O0YCIOBUIIN

BBI60p TEMBI, LICJIb U 3aJla4i HACTOAIICTO AUCCEPTAIUMOHHOIO HCCIICAOBAHNA.

2 Narumos, 1993.



Leab u 3agaun ucciaenopanus. Llens aucceprannoHHoil pabOTHI 3aKII0OYAETCS B
M3Y4YCHUHM BO3MOXKHOCTEH IIPUMEHEHUS COBPEMEHHBIX CpelcTB 3D-MonenupoBaHus s
3a]1a4 UCTOPUM HAyKHM U TEXHHMKH, U pa3pabOTKE METOJOB U TEXHOJOTHMU CO3JaHUs U
npenacraBieHus (Busyanuzanuu) 3D-Mozmeneit 0ObEKTOB HMCTOPUM HAYKHM W TEXHUKH,
IPEXIe BCEro KpymHOMACIITAOHBIX TEXHUUECKUX U MIPUPOIHBIX OOHEKTOB.

JlocTv>KeHME  ITOCTABJICHHOM L€  MPEIINOoiaraeT pelieHue  CIEAYIOIINX
B3aMMOCBSI3aHHBIX 3a/1a4 AUCCEPTALMOHHON PadoThI:

— aHAJIU3 MUPOBOTO M POCCUMCKOIrO ONbITa BUPTYaJbHOIrO 3D-MOAEIUpPOBaHUS U
PEKOHCTPYKLIMU 0OBbEKTOB UCTOPUM HaYKU U TEXHHUKH, BHIABICHUE HanboJiee akTyallbHbIX
HaIIpaBJICHUH UCCIICIOBAHHUS;

— pa3paboTka METOJAOB M TEXHOJOrHil BupTyaisbHoro 3D-MozaenupoBaHus
KPYITHOMACIITAOHBIX TEXHHUYECKUX U TPUPOJHBIX OOBEKTOB M MPOLECCOB, HX
anpoOupoBaHKE HA IPUMEPE PEATIbHBIX 0OBEKTOB;

— o0ocHOBaHMe 3(PPEKTUBHOCTH NPUMEHEHHS] METOJIOB BUpTyalbHOro 3D-
MOJIETUPOBAHHUS JUIs 3a7a4 U3YUEHUS] OOBEKTOB UCTOPUHU HAYKH U TEXHUKU;

— pa3paboTKa METOJUYECKOr0 M  TEXHMYECKOI0 HMHCTPYMEHTAapus  JUIs
NpeCTaBlIeHUs (BU3yalln3allui) BUPTyalnbHbIX 3D-Moaenelt 00beKTOB UCTOPUN HAYKU U
TEXHUKH;

— pa3BUTHE METOJIUYECKUX U TEXHUUYECKUX MOAXOA0B K CO3JAHUI0 BUPTYaJIbHBIX
My3€€B Ha OCHOBE BUPTYyallbHbIX 3D-Mozenei.

O0BbeKkTOM HMCCIeA0BAHMSA SIBISIIOTCSA BUPTyaiabHble 3D-MOAEIN TEXHUUYECKUX U
NPUPOJHBIX OOBEKTOB, CBSI3aHHBIX C MCTOPUEH HAyKH M TEXHHKH, a TaKXKE€ METOIbI U
TEXHOJIOTUU UX CO3JaHUs U IPEICTaBICHUS (BU3yaIU3aLNH).

B kadecTBe mpeaMera HCCJIeI0BAHUS BBICTYNAIOT BO3MOXHOCTH IOBBILICHUS
3P PEKTUBHOCTH M3YUYECHHUS, COXPAHECHUS U MOMYJSIPU3ALNN TEXHUYECKUX U MPHUPOIHBIX
00BEKTOB, CBSI3aHHBIX C UCTOPUEH HAayKW M TEXHHUKH, 33 CUET MX BHUpTyasbHOro 3D-
MOJCIIMPOBAHMSL.

OobsacTts ucciaegoBaHusA. JlUccepTallMOHHOE HCCIENOBAaHUE MPOBEACHO B
cooTBeTCTBUU ¢ 1. [/ lccinenoBaHue OCHOBHBIX TEHACHIUMNH M 3aKOHOMEPHOCTEH
CTAHOBJICHUS W Ppa3BUTHUs OTACIBHBIX HAyK WIM OTpPACIed Hay4HOro0 3HaHu,

n. 9. UccnenoBanue HEOOXOJUMOCTH Pa3BUTHS OINpPEAENICHHBIX HaIpaBiICHUN Hay4dHO-



texundeckod momutukn crnenuanbHocTH (07.00.10 — Hcropus Haykm W TEXHUKH
(TeXHUYECKUE HAYKH).

MeTonooruveckoii 6a30ii AMCCepTAMOHHON PadOThI MOCTYXIIH POCCUMCKUE
U 3apyOekHble HCCleoBaHUs MO BupTyadbHOMY 3D-MopenupoBanuio 00BEKTOB
KyJIbTYPHOTO W TPUPOIHOTO HACHEANsA, MHPOPMALMOHHBIM TEXHOJOTHSIM B HCTOPHH,
BUPTYaJIbHOM apXeoJjoTUH, MaTepHallbl HAyYHbIX KOH(epeHIui U CeMHUHApOB, HAyYHbIE
nokiaasl MHcTuTyTa Hetopun ectectBo3Hanus U TexHuku um. C. M. Basunosa PAH.

Nudopmanmonnoit 6a30ii ncciaenoBaHus MOCITYXKWIH PE3yNbTaThl UCCIIEIOBaHUM,
MOJIYYMBILIME OTPAKEHUE B HAYYHBIX MOHOTpausax M MyOJIMKAIMSAX OTEUECTBEHHBIX U
3apyOeKHBIX aBTOPOB, a TAK)KE MaTepUallbl, pa3MelleHHbIe B ceTH VHTepHeT.

B xoxe auccepTallMOHHOTO HUCCIENOBaHUS MOJYYEHBI CIENYIOLIUNE PE3YJbTaThl,
o0naaronre Hay4YHoil HOBU3HOM:

1. BeisiBJIeH HOBBII HMHCTPYMEHT COXpPAHEHUS, HU3Y4YEHHUS U MOMYJISIpU3aLUU
HCTOPUU HAYKU U TEXHUKH — IHPpoBoe 3D-MonennpoBaHue TEXHUUECKUX U MPUPOTHBIX
00BEKTOB, NPOLECCOB M KOMIUIEKCOB. [IpoaHanm3upoBaHbl METOABI M TEXHOJOTUU
uugpoBoro 3D-MoAeNMpPOBaHUS U BBIAEIEHBI T€ U3 HUX, KOTOpPbIE MOTYT 3()(PEKTUBHO
MIPUMEHATHCS B 3a/1a4aX UCTOPUU HAYKH U TEXHUKHU.

2. BnepBrie mpuMeneHo 1udposoe 3D-monenupoBanue Ui HCTOPUKO-HAYIHOTO
U MCTOPUKO-TEXHUYECKOTO M3YYEHHS] KPYMHOMACIITAOHBIX TEXHUYECKUX U MPUPOTHBIX
00BEKTOB.

3. BriepBble uCIONIb30BaHbl COBPEMEHHBIE TEXHOJOTMHM (DUKCAIIMM TPEeXMEpPHOU
uHpopmarmu (J1a3epHOE CKaHWpOBaHWE U (ororpammerpusi) s mudposoro 3D-
MOJIETUPOBAHUSI, BUPTYaJbHOM PEKOHCTPYKLMM M HHTEpAKTUBHON 3D-Bu3yanuzauuu
KPYMHOMACIITAOHBIX MaMSTHUKOB TEXHUKH, MY3€HHBIX TEXHMUYECKHX SKCIIOHATOB U
IPUPOTHBIX 0OBEKTOB, CBSI3aHHBIX C UCTOPHEH HAYKH.

4. PazpaboTaHbl HOBbIE METOJABI U TeXHOJOrHHM IudppoBoro 3D-MoaenupoBaHus
KPYIMHOMAcCIITAOHBIX ~TEXHUYECKMX M TNPUPOAHBIX OOBEKTOB, OOECIeYHBaIOIINe
COYeTaHUe BBICOKOM TOYHOCTH, AETAM3ALMM U BU3YaJbHOM pEATUCTUYHOCTH IPHU
0TOOpa)KeHUH B PEKHUME PEATLHOTO BPEMEHHU.

5. PazpaGoTaHbl HOBbIE METO/IbI U TEXHOJOTHH MPEACTaBICHUS BUPTYyaIbHbIX 3D-

MOI[CJ'ICﬁ prrIHOMaCH_ITa6HBIX 00OBEKTOB M mpoueccoB, B TOM YHCIIC CBA3AHHBIX C



UCTOpHEN HayKU U TEXHUKHU, HA OCHOBE BUPTYAJIbHOTO riiodyca (IudpoBoil TpexMepHOu
MOJENIH 3eMJIH).

6. Pazpa®oTanbl HOBbIE METOJABI M TEXHOJOTHH CO3JaHHsI MHTEPAKTUBHBIX 3D-
npe3eHTalil, B TOM YHCJE C MOJIEPKKOU CTEpeo-peskuMa U CO CBOOOJHBIM JOCTYIIOM
4Yepe3 MHTEPHET C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOIMI BU3yaln3allMi TPEXMEPHOU
rpaduku B Opaysepe.

7. Co3gaHbl KOMITBIOTEPHBIC TPOrPaMMBbl, OOECIEUMBAIOLINE IPEICTaBICHUE
BUPTYyaJbHbIX 3D-moneneil pa3iauuHbIX OOBEKTOB M MPOLECCOB HA CHCTEMax
BUPTyaJbHOU peanbHOCTH. IlomydeHo (B cOaBTOpCTBE) IIECTh CBHUAETEILCTB O
roCyJJapCTBEHHON perucTpanuu nporpamm ais IBM.

8. Biepeie nmaHo HayuHoe omnpeaeneHue 3D-gokymenta. Ilokazano, d9TO
NPUHIUIHAIBHBIM OTINYMEeM 3D-0KyMeHTa OT JPYTUX M3BECTHBIX THUIIOB JOKYMEHTOB
ABJISIETCS coXpaHeHue MHpopMauuu 00 O0OBEKTE B TPEXMEpPHOM cHucTeMe KOOpJUHaT,
CBSI3aHHOM ¢ 00bekTOM. BorizeneHno Tpu Buaa 3D-10KYMEHTOB: MEPBUYHBIE TPEXMEPHBIE
JaHHbIE, METPUUYECKHU TOYHAS TPEXMEpPHasi JOKYMEHTALUsl, TPEXMEPHBIA PUCYHOK.

9. PazpaboTrana KOHIENIHSA HOBOTO HAyYHOTO HAIPABICHUS — BHUPTYaJIbHON
UCTOPUM HAyKH U TEXHHMKH, CHOPMYJIHPOBAHBI €0 LEIH, 33Jaud, IPEIMET U METO/bl
UCCIIEIOBAHUS.

10. BriepBble Npeanio’keH KOMIUIEKCHBIH MOJAXOA K CO3/IaHUI0 BUPTYaJIbHOTO
My3€sl HAYKH ¥ TEXHUKHA Ha OCHOBE 3D-10KyMEHTOB.

Ha 3ammuTy BbIHOCATCH CJIeyIONIUe M0JI0KEeHHUS:

1. BnepBeie npumeneno nudposoe 3D-moxenupoBaHue A UCTOPUKO-HAYIHOTO
U UCTOPUKO-TEXHUYECKOTO0 M3YYEHMs] KPYIMHOMACIITAOHBIX TEXHUYECKUX U MPUPOTHBIX
O0BEKTOB, YTO IO3BOJMJIO IOJIYYUTh HOBBIE€ JaHHblE 00 HCTOPHUM U COBPEMEHHOM
COCTOSIHUU 3THX OOBEKTOB, a TAKXKE 00 UCTOPUU UX U3YUEHMS U TOKYMEHTHUPOBAHUS.

2. Pazpabotanpl MeToabpl HW  TexHoJorMH 1udpoBoro 3D-MoaenupoBaHMs
KPYITHOMACIITAOHBIX ~TEXHHYECKMX M TPUPOAHBIX OOBEKTOB, OOECIEeYNBAIOIINE
COUETaHUE BBICOKOM TOYHOCTH, JACTAM3AllMM M BHU3YaJbHOM pEaJTUCTUUYHOCTH TpHU
0TOOpa)KEHUU B PEXKHME PEATbHOTO BPEMEHH.

3. Pazpabotanbl MeTOIBI W TEXHOJOTMHM CO3/aHUS HMHTEPAKTHBHBIX 3D-
JEMOHCTpAIUi C MOAJIEP)KKON CTepeo-peskuMa Uil CUCTEM BUPTYaJIbHOM peaibHOCTH, a

Takke WHTEPAaKTHBHBIX 3D-mpuiokeHuil co CBOOOAHBIM JOCTYIIOM 4Yepe3 MHTEPHET C



NPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHH BH3yalH3allid TPEXMEpHOW rpaduku B
Opay3epe, oOecrneuuBaronIfe MHUPOKUN JOCTYyH K BHUpPTyalbHbIM 3D-monensm
KPYIMHOMACIITAOHBIX TEXHUYECKUX W MPUPOJHBIX OOBEKTOB MJisi UX HUCCIEAOBaHUS U
NOMYJIIpU3ALUH.

4. lokazaHo, 4To BuUpTyanbHOoe 3D-monenupoBaHue H  3D-peKOHCTPYKLMS
TEXHUYECKHMX M TMPUPOJHBIX OOBEKTOB, TPOLECCOB U KOMIUIEKCOB  SIBIIETCA
3¢ (GEeKTUBHBIM METO/I0M UCCIIEOBAHUS UX CTPYKTYPbI (KOHCTPYKILIMHK), B TOM YHUCIIE B €€
HUCTOPUYECKOM Pa3BUTHH.

5. okazano, uro uudposas 3D-monmens mnpencrtaBiser co00Oil HOBBIM THT
nokymeHTta: 3D-gokymeHT. BrepBble NMpeaiokKeH KOMIUIEKCHBIM MOJIXO0A K CO3JaHUI0
BUPTYaJIbHOTO My3€sl HAyKH U TEXHUKU Ha ocHOBe 3D-10KyMeHTOB.

Teopernueckasi 3HAYUMOCTH PabOThI COCTOUT B HWCCJIEIOBAHUUM HOBOTO THIIA
nokyMeHTOB — 3D-mokyMeHTOB, aHaln3e BO3MOXKHOCTEH HMX MPUMEHEHHS] B HCTOPHH
HAyKd U TEXHUKH, U pa3pabOTKE OCHOBHBIX IOJXOJOB HOBOM HAYYHOH TUCIUTUIMHBI
(HampaBieHUs) — BUPTYaJbHON UCTOPUM HAYKH U TEXHHUKH.

IIpakTHyeckasi 3HAYMMOCTb MCCJIEAOBAHUS 3aKIKOYACTCI B BO3MOYKHOCTH
UCIIOJIb30BAHUS TOJIYYEHHBIX PE3YyIbTaTOB MpH pa3paboTke (CO3MaHHMM) BUPTYaJIbHBIX
3D-monenelt 0ObEKTOB MCTOPUU HAYKH W TEXHUKHU JUIA MX H3yYEHUS, COXpaHEHUS U
NONyJisipyU3alid, B TOM 4YHCJIE€ JJs CO3/aHHMsl BUPTYAJIbHBIX JKCIIOHATOB IS
BUPTYaJbHOIO My3€sl HayKM W TeXHUKH. [IpakThueckas 3HAYMMOCTh MOJTBEPKJEHA
HIECTBIO CBUAETENBCTBAMH O TOCYJAPCTBEHHON PErucTpanuy nporpamm s OBM.

WznoxeHHsle B paboOTe MPEMIOKEHUS M MPAKTUYECKHE PEKOMEHIALUU MOTYT
OBITh YYTEHBI: TOCYIAPCTBEHHBIMH OpPTaHAMH BIIACTH TMPHU pa3padOTKe HAIMOHAIBHON
CTpaTerMM COXPAaHEHHS M W3y4YEHUs NaMATHUKOB NIPHUPOABI M KYJbTYphl, BKIHOYas
MaMSATHUKA HAayKd W TEXHUKW; MHUHUCTEPCTBAMM M BeIOMCTBaMH Poccuiickou
®enepanuu Mpu OMpeeSIeHUH OCHOBHBIX HANpaBJIEHUNH MYy3€HHOM MOJUTHUKHU B 00JACTH
CO3MaHMsI BUPTYAJIbHBIX MY3€€B Kak Ha (emepalibHOM, TaK M HAa PETHOHAIBHOM U
MECTHOM YypOBHSIX; HWHCTUTYTAaMHU TPaKJAHCKOTO OOIIECTBa TIpH pa3paboTke U
peanu3aluy MporpaMM COXPAaHEHUS! KYJIbTYPHOIO HACIEAMS, Pa3IMYHBIX KYJIbTYPHBIX
MPOCKTOB M HWHUILMATHB; HAYYHBIMU COTPYAHMKAMH, CHEUUATU3UPYIOMIUMH Ha

NPUMEHEHUH UH()OPMAIIMOHHBIX TEXHOJOTUN B UCTOPUN HAYKU M TEXHUKH.
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CreneHb 10CTOBEPHOCTH M anpodanus pe3yjbTaToB padoThl. J[0CTOBEPHOCTH
OCHOBHBIX  pE3YyJIbTaTOB JUCCEPTAMOHHOTO UCCIEeA0BaHuUs HEOJHOKPATHO
HOATBEPKAATIACh B PAMAE JOKIAI0B M BBHICTYIJICHHH HAa HAYYHBIX KOH(EPEHLIHAX, Cpean
KOTOPBIX CJeAyeT OTMETUTh MEXIYHAPOAHYIO0 KOH(epeHunto «MeTtoabl Heoreorpaduu u
BUPTYQJIbHOTO OKPY)KEHHUS B BHU3yalu3aluu Teo-naHHbix» (15-17 centsOps 2009 r.,
Huctutyt Bynkanosioruu u ceiicmonoruu JIBO PAH, Ilerponasiosck-Kamuatckuit), 1V
u V wmexaynapoansie koHpepenmmn «Typusm um pekpeauus: (yHIaMEHTATbHBIE U
npukiagaeie uccnenoBanus» (2009 u 2010 r., I'eorpaduueckuit dakynprer MI'Y
uM. M. B. JlomonocoBa, Mocksa), 52-t0 u 53-10 HayuHble KoH(pepeHumun MOTU
«CoBpemeHHbIe TTPoOeMbl (QyHAAMEHTATBHBIX U MPUKIaAHbIX Hayk» (2009 u 2010 rr.,
MOTU, HdonronpyaHsblil), TpeTbl0 HAy4YHO-TEXHUYECKYI0 KOH(pepeHuuto «IIpobremsl
KOMIUIEKCHOTO Treodu3nyeckoro monutopunra J[lampHero Boctoka Poccum» (9-15
okTs10psa 2011 r., Kamuarckuit punuan I'eopusnueckoit cnyx6s1 PAH, [leTponaBnoBck-
Kamuarckuit), MEXyHapOIHYIO Hay4YHO-TIPAKTUYECKYIO KOH(EPEHITUIO
«Pexonctpykuus-pecraBpauusa lllyxoBckoil pagumoOamHun B MockBe» (29 Hos0ps
2012 r., MI'CY, Mocksa), 22-10 MEKIyHAPOAHYIO KOH(MEPEHIUIO MO KOMITBIOTCPHOMN
rpapuke u 3penuto «I'papuKon2012» (01-05 okra6ps 2012 r., MIY
uM. M. B. JlomonocoBa, MockBa), [V MexayHapolHy0 Hay4YHO-TIPAKTUUECKYIO
koH(pepennuio «Jlokyment. Apxus. Mctopus. CoBpemeHHocTh» (1-4 HOs0ps 2012 1.,
VYpansckuii  yHHBepcutTeT,  ExaTepuHOYpr),  MEXIYHApOIHYIO  KOH(EpEeHIIHIO
«leopusnueckue obcepBaropun, MHOroyskiuonansHeie ['MC u pacrno3HaBaHue B
uHpopmanmoHHbIX MaccuBax» (30 centTsOps - 3 oxts0ps 2013, 'eodusuueckuil HeHTP
PAH, Kanyra), Mexx1yHapOIHYIO HayYHO-IIPAKTHUECKYIO KOH()EPEHIINIO, TTOCBIIICHHYIO
160-netuto co mus poxnaenus B.I'. lllyxoBa «Apxurexkronuka nrxxerepa B.I'. [llyxoBa»
(13-14 HOs0pst 2013 1., MAPXMU, MockBa), MeXIyHapOJAHYIO KOHpepeHnuto «Bemnkuii
pycckuii uwxkenep B.I'. lllyxoB u ero HaydHO€ Hacieaue», NocBsAleHHy 160-neTHemy
obunero co aus poxaenus B.I'. Illyxoma (25-27 wnosiops 2013 r., UIIMex PAH,
MockBa), OOBEIMHEHHYI0 MEXAYHApPOJHYI0 HayYHO-NPAKTUYECKYI0 KOH(EPEHIINIO
«OnexTpoHHBI BeK KynbTypbl» U «EVA 2013 Mocka» (20-21 nos6ps 2013 1., PT'B,
Mocksa), XX MEeXIyHapOJAHYI0 Hay4YHO-TPAKTHUECKYI0 KOoH(pepeHiuto «JlokymeHTarus
B uHpOpMalUMOHHOM  oOmectBe: A(P(EKTUBHOE  YIOpPABIEHUE  DIIEKTPOHHBIMU

nokymentamu» (20-21 wHosiOpst 2013 r., Pocapxus u BHUUJAI, Mocksa),
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pacumperHoe 3acenanne Hayuno-texuuueckoro Coera PIAHT/I, nocssimennoe 160-
JETHIO BEJIMKOTO PYCCKOro uHxeHepa, uzoOperarenss B.T. llyxoBa (10 ceHts0ps
2013 r., PTAHT/l, Mocksa), Hayunyio koH(pepeHImio «McTopusi HayKu M TEXHHKH B
CBUJETENbCTBAX W MaMsaTHukax» (24 ampens 2014 r., MMET PAH, Mocksa), VIII u IX
MEXyHapOJHbIE HayYHO-TIpaKTH4Yeckue KoH(pepeHnn «cTopus TEXHUKN U My3eiHHOe
neno» (2014 u 2015 rr., UMET PAH u [lonurexnuueckuit myseil, Mocksa),
MexayHapoaHbiii koHrpecc «l'enuit B.I'. llyxoBa u coBpemeHHast smoxa» (2014 r.,
MITY wum. H.D. baymana, MockBa), 25-i1 MeXBY30BCKHW HAay4YHBII CEMHUHAp
«l'eomeTpusi U pacyeT TOHKHX 000J0uYeK HeKaHOHMUYecKod (opmby (27 mas 2014 r.,
PYJIH, Mocksa), 3acenanue SKcrepTHoM paboueid rpymibl o Teme «lllyxoBckas OamrHs
B Mockse» (MHXkeHepHO-pecTaBpalmoHHbId kKoHcuanyMm) (08 urons 2014 r., PAACH,
MockBa), BTOpPYIO MEXIYyHApOJIHYI0O KoH(pepeHuuo «BupryanpHas apxeosnorus
(opdextuBHocTs MeTonoB)» (1-3 mrons 2015 r., l'ocynapcrBennbiit Opmurtax, CaHKT-
[TerepOypr), koHbepeHIMO «MEXIUCIUITTUHAPHBIE MOAXOAbl K HUCTOPUU HAYKU U
TexHuku» (27 mas 2015 r., UMET PAH, Mocksa), BTopble YTeHHs 110 UCTOpUorpapuu u
UCTOYHUKOBEJICHUIO HCTOPUM HAayKdu U TeXHUKU «VICTOpUsT HayKu: HUCTOYHUKH,
naMmsaTHUkY, Haciaeaue» (2016 r., MUET PAH, MockBa), eXerogHble Hay4dHbIC
koHpepenuun UMET PAH B 2011, 2012, 2013, 2014, 2015, 2016 rr. (MUET PAH,
Mockga), noknan Ha YdyeHom coBete UMET PAH (26 utons 2014 r., Mocksa), Il
MEXIYHApOJHYI0 HayyHYIo 1Koy Moaobix yueHsix MMET PAH (2014 r., MMET PAH
u LIIK um. FO.A. I'arapuna, Kopones), V MexayHapOAHYIO HAYUYHYIO IIKOJY MOJIOIBIX
yuensix UMET PAH (2016 r., UMET PAH u Mom pycckoro 3apyOexbss UMEHU
Anexcangpa ComxenunbiHa, MockBa), a Taxke 3apyOexxnbie KoHdpepenmuu: 2010
International Conference on Cyberworlds (20-22 oxktsa6ps 2010 r., Nanyang
Technological University, Cunranyp), IADIS International Conference on Computer
Graphics, Visualization, Computer Vision And Image Processing 2011 (20-26 wutoss
2011 r., Pum, Hramms), Seminar of the International D-A-CH Research Project
“Konstruktionswissens der fruhen Moderne. Suchovs Strategien des sparsamen
Eisenbaus” (18-21 depans 2012 r., Institute of Conservation and Building Research
(IDB), Swiss Federal Institute of Technology Zurich (ETH Zurich), Ilropux,

HIBeinapus).
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Bupryanenbeie 3D-Monenn TEXHUYECKMX M MPUPOJHBIX OOBEKTOB, CBSI3AHHBIX C
UCTOPUEN HAyKU M TEXHUKH, CO3/JAHHBIE T0JI PYKOBOJACTBOM M IPH HEMOCPEICTBEHHOM
y4acTUM aBTOpPA, JEMOHCTPUPYIOTCA WM JEMOHCTpupoBaiuch Ha [locTossHHO
JEUCTBYIONIEH BBICTaBKe aocTwkeHuil Poccuiickoit akagemuu Hayk (I1IB PAH,
Mocksa), B PoccuiickoM rocy1apcTBEHHOM apXMBE HayYHO-TEXHUYECKON JOKYMEHTalUU
(PTAHTH, Mocka), I'ocynapcTBEeHHOM LIEHTPAJIbHOM MY3€€ COBPEMEHHOH HCTOpUU
Poccun (Mocksa), myzee DI'BY «Kponoukuii rocynapcTBeHHbIN 3amoBEeIHUK» (T.
EmuzoBo Kamuarckoro kpasi), Ha BbICTaBKax, KoHpepeHIUsX U BeO-caiite MHcTUTyTa
UCTOpUM ecTecTBO3HaHusA M TexHukn uMm. C.M. BaBunoBa Poccuiickoil akageMuu Hayk
(MUET PAH, Mocksa), meponpusitusix ['eodusndeckoro nentpa Poccuiickoil akagemMun
Hayk (I'll PAH, MockBa), a Takke HMCHOJB3YIOTCA WA HMCHOJIb30BATUCH JUIsl 3a/ad
OI'BY «llonurexuuyeckuit mysei» (Mocksa), MHcTUTyTa apxeoiorud U STHOrpaduu
CO PAH (Hoocubupck), LlentpansHoro BoeHHo-mopckoro myses (LIBMM, Cankrt-
[TerepOypr), FTocHUMUAC (Mocksa), ®CK EDC (Mocksa).

OcHoBHbIe Hay4Hble nyOaukanuu. [lo Teme AMccepTalMOHHOIO HUCCIEA0BAHUS
aBTOPOM OMyOJMKOBaHO 53 HAyYHBIX pPaOOTHI 0OIKM 00BEMOM OKOIO 67,75 1.J1. (JTUIHO
aBTopoM — 62,5 m..), B ToM umciie | mHauBHAyaidbHas MoHorpadus m 15 crateir B
KypHanax, pekomeHayemblx BAK nns myOnukanuu OCHOBHBIX HAy4YHBIX MAaTE€pHaJIOB
JUCCEepPTallMi Ha COMCKaHUE YYEHOW CTENEeHM JAOKTOpa HayK. Takke aBTOPOM MOJYy4E€HO
(B coaBTOpCTBE) 6 CBUAETENBCTB HA IPOrPAaMMHOE 00€CIIEUEHHE.

O0bem um cTpykTypa padorbl. CTpyKTypa M COJACp)KaHUE JHUCCEPTAlUU
o0yCTIOBNIEHBI LENBI0 W 3aJayaMd HACTOALIEro wucciemoBaHus. Pabora coctout us
BBEJICHUSA, YETHIPEX IJaB, 3aK/IIOUEHUsS, CIMCKA COKPALIEHUM M CIHMCKA JUTEPaTyphl.

OO6muii 00beM auccepranuu, 6€3 yyeTa ClucKa JIUTepaTypsl, coctaBiser 319 cTpanul.
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1. OCHOBHBIE NNOJIO)KEHUSA NCCJIEJOBAHUSA

B cOoOTBETCTBMM C TIOCTAaBJIEHHBIMM LEIAIMM M 33Ja4aMH B JHCCEPTALUU
UCCIIEIYIOTCS  B3aMMOCBSI3aHHBIE  TEOPETUYECKHE U  IMPAKTHYECKHE MPOOJIEMBI,
HI0CJIEI0BATEIBbHO OTPAXKEHHBIE B COOTBETCTBYIOIIUX IJIaBaX pabOTHI.

1. B nepBoil rnaBe «Mcropusi M akTyajbHbIe 3aJa4¥ BHPTyajibHOro 3D-
MO/Ie/IUPOBAHMS B MCTOPUM HAYKH M TeXHMKHM» PAcCMAaTPUBACTCA U aHAIMU3UPYETCs
3apyO0eXHBII U POCCUMCKHI OIBIT MPUMEHEHUsT BUPTyanbHbIX 3D-mojeneil B obnactu
UCTOPUU HAyKM M TEXHUKUA. PaccMOTpeH psii MPOEKTOB 1O BUPTYaJIbHOMY
MOJIETUPOBAHUIO M BHUPTYaJIbHOM PEKOHCTPYKIMHM Pa3IUYHBIX HAYYHO-TEXHHUUECKHX
9KCIIOHATOB, BBINOJHEHHBIX OTIENbHBIMH PabOUYMMHU TPYNIaMU M HHIUBUAYAIbHBIMH
UCCIJIeIOBATENISIMU B pa3HbIX CTpaHaX MHUpa, B TOM yucie B Poccun, pucynku 1-2.

BrinonaHeHHbIN aHaIU3 MOKa3aj, 4YTO TeMaTuKa BUPTyalibHOro 3D-MonenupoBaHus
UCTOPUKO-TEXHUYECKUX OOBEKTOB SIBIIsIETCA €Ia00 pazpaboTaHHON Kak B HAYYHBIX, TAK U
B NPUKIAIHBIX aclleKTaXx — He ToJibko B Poccun, HO U B mupe B nenom. llpu stom
BUpTyajgbHOEe 3D-MonenupoBanue uMeeT OOJIbIION MOTEHUHUAN JJIsl UCTOPUKO-HAYYHOTO
U HUCTOPUKO-TEXHUYECKOTO HCCJENOBAaHUS TEXHUYECKUX M TPUPOJHBIX OOBEKTOB,
coxpaHeHus MH(popmanun o0 00bEKTaX U UX MOMYJISPU3ALINN.

[ToxazaHo, yTO MpUMEHEHHE Ja3epHOro ckaHupoBaHus U 3D-moxenupoBaHus 1t
COXpaHEHHUs] M H3Y4YeHMs IaMATHUKOB TEXHHKH HMMeeT CcBow creuu¢uky. TpelOyercs
IPOBEJICHUE JIETATbHOIO MCTOPUKO-TEXHHMUECKOIO aHaJIM3a BCETO JIOCTYIHOIO MacchBa
apXUBHOW JOKyMEHTAllUM, OIpejaereHHue U O0OOCHOBaHHE TpeOyeMol MeTpUyecKon
TOYHOCTHU U JI€TATbHOCTU (MOAPOOHOCTH) MOJAEIUPOBAHUS PAa3HBIX YACTEH U 3JIEMEHTOB
0o0BeKTa (KOTOpbIE MOTYT CYIIECTBEHHO Pa3iudarbcs B 3aBUCUMOCTH OT MOCTaBJIEHHBIX
3aJa4 [0 COXPAHEHUIO U U3YYEHUIO0 00BEKTa), MHAUBHUyaIbHAsl ONTUMM3ALMS METOIUK
3D-monenupoBaHus B 3aBUCUMOCTH KakK OT creuu(puKd OObeKTa, Tak U OT OYyIyIIux
3a/1a4y BU3yalu3alluu U Mpe3eHTanuu co3ganubix 3D-mozneneit u 1. 1. He MeHee ciioxHOM
3amauedt, yeM 3D-monenupoBaHHe KPYMHBIX TEXHHYECKHX OOBEKTOB, siBisiercs 3D-
MOJIEJIMPOBAaHKE MPUPOIHBIX TEPPUTOPUIA, OCOOCHHO B T€X Clydyasx, KOrja CTOUT 3a/aya
BBINIOJIHEHUSI TAaKOI'O MOJEJIMPOBAHUS C BBICOKOM TOYHOCTBIO M JAETalU3alMEd s
JOCTaTOYHO KPYIHON TEPPUTOPHUH.

[TokazaHo Takxke, 4To MpodiieMa OOIIEAOCTYTHOTO NMPEACTABICHUS BUPTYAIbHBIX

3D-moneneli sBusercs emie Ooyee OCTpoM, dyeM IpobjeMa Co3JaHWs TaKUX MoJIeTIeH.
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Hecmortpst Ha noctynHyro HHGOpMALHIO 0 pslie TPOEKTOB B 0bnactu 3D-MonennpoBanus
00BEKTOB HUCTOPUMM HAyKM M TEXHUKU, CO3JaHHbIE BUpTyaiabHble 3D-monenu, kax
IPAaBWIO, HE JAOCTYNHBI JUIsI IPOCMOTPA U U3YUYEHHS IIMPOKOM MyOiIMKe — HECMOTpPS Ha
OUEBUJIHYIO HUX IIEHHOCTh KaK /Ui MCCIeOBAaTeNbCKUX 3a/lay, TaKk W i 3aj4ad
NONyJIApU3alMi HayKW M TeXHUKHU. Kak mpencraBisieTcsi, OCHOBHOW IPUYMHOM HTOTO
SBIIICTCA TEXHUYECKasl CIOXKHOCTh BU3yaJM3allMM KPYIMHBIX U CIOXKHBIX BUPTYaJbHBIX
3D-mopeneli cpencTBamu BeO-Opaysepa, a TaKkKe CI0KHOCTh OPTaHU3AIUU MHTYUTHUBHO
HNOHATHOTO HWHTepdeiica sl CaMOCTOSTENbHOTO B3aUMOACHCTBUS TOJB30BATENsS CO
CJIIOXHBIMU BUpTYyalibHbIMU 3 D-Mozaensamu.

Takum o0pa3oMm, B XOJe HCCIEIOBaHUS IIOKa3aHa BBICOKAs aKTyaJbHOCTh U
NEPCIEeKTUBbl MPUMEHEHUsS BUPTyaslbHOro 3D-monenupoBaHus B HUCTOPUM HAyKUd U
TEXHUKA M BBICNEHO JBa HauOoyiee CIOXKHBIX KOMIUIEKCAa 3a]ad, CBSA3aHHBIX C
BUPTYaJIbHBIM 3D-Mo1eIMpOBaHNEM UCTOPUKO-TEXHUYECKUX OOBEKTOB:

1. 3D-MozmenupoBaHUe  KPYMHOMACIITAOHBIX TEXHUYECKHMX U  MPUPOTHBIX
O00OBEKTOB, B TOM YHUCJE B UX HMCTOPUYECKOM DPAa3BUTUH, C YUETOM KaK HCTOPHUUECKON
JOKYMEHTALIUU, TaK U COBPEMEHHOI'O COCTOSIHMUSI;

2. Coznanue o6menoctynHeix 3D-mpe3eHTanuili ans obecriedeHuss CBOOOIHOTO
J0CTyNa K CO3aHHBIM BUPTYaJbHBIM 3D-Mo1€15M U CBSI3aHHOM ¢ HUMH MH(QOpMaIuu.

Pa3paboTka MeTOJOB M TEXHOJOTHMH pEIIeHUs 3TUX 3aJad MPEeJCTaBISIETCS
HauOosee akTyaabHOU. [103TOMYy MMEHHO 3TH 3a/ayM B MEPBYIO OUYEpENb OMPEIEISIIOT
HAIPABJICHUS HACTOSLIETO UCCIIEeI0BaHUsA. AHAM3Y U pa3paboTKe MOIX00B K PEHICHUIO
9THUX 3a/1a4 MOCBSILEHbBI BTOPask U TPEThs IIaBbl JUCCEPTALMOHHON PaOOTHI.

Taxxke B paMmkax MEpBOM TIJIaBbl ObUI BBINOJIHEH AHAIW3 3HAYEHMS MOHATHUSA
«BUPTYaAJIbHBI» U JAHO €ro OIpejaesieHue ais 1enei gaHHou padotsl. Ilokazano, 4yTo
CIIEKTp 3HAYE€HUs CJIOBA «BUPTYAJbHBIN» SBIIACTCS O4YEHb LIMPOKUM. B pamkax naHHOU
paboThl, MBI OyaeM Ha3bIBaTh «BUPTyatbHOW 3D-monmenbio» a1000H TpeXMEpHBIM
ugpoBori 00bekT (MHGMOpPMaNHIO, 3a)UKCHPOBAHHYIO Ha MaTepUaIbHOM HOCHUTENEC B
nu(poBOl 3JIEKTPOHHOU (opMe B NPHUBSI3KE K TPEXMEPHOH cHCTeMe KOOpIUHAT),
KOTOpBI IIpM €ro BOCHPOU3BENAECHUHM (WIM BBINOJHEHUH) C MCIOJIb30BAaHUEM
COBPEMEHHOI KOMITBIOTEPHON TEXHUKU oOecrieunBaeT GopMupoBaHue 00paza oObeKTa B
BOOOpaXKEHUM 4YesIOBeKa 0e3 B3aMMOJAEUCTBUA C peaibHbIM 00BekTOM. CaM 3TOT 00pa3s,

dbopmMHupyeMbIii B BOOOpa)KEHUH YEJIOBEKA, MBI TaKXKe OyJIeM Ha3bIBaTh «BUPTYaTbHBIM).
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Pucynok 1 — Pe3ynbraTsl KOMOBIOTEPHOM TOMOTpaduu 3I€MEHTOB AHTHKHTEPCKOTO

13
MexaHu3Ma (cieBa) U ux BUpTyaibHas 3D-pekoHcTpyKius (CripaBa)

Pucynox 2 — Bupryanbnast 3D-pekoHCTpYyKIUsI BO3TyXOAYBHBIX MEXOB
14

Hwmxnerarunbckoro 3aBoaa JleMua0BbIX

3 Freeth et al., 2006.
14 bapanos, Kysoexosa, 2013.
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2. Bo Bropoit rtnaBe «Pa3paboTka moaxomoB K BHpTyadabHomy 3D-
MOJAEJTHPOBAHMI0O KPYNHOMACIITAOHBIX O0bEKTOB MCTOPUM HAYKH M TEXHHKH»
NOApPOOHO paccCMaTPUBACTCS W AHATU3UPYETCSl OMNBIT JBYX KPYIHBIX TPOEKTOB,
BBIIIOJIHEHHBIX 0] PYKOBOJCTBOM M IIPU HENOCPEACTBEHHOM YYacCTUM aBTOpa:
BUpTyasibHOe 3D-MonenupoBaHHe KPYMHOMACHITAOHOTO TEXHUYECKOTO OO0BbEeKTa -—
[IyxoBckoii  Oammm Ha  IllaGonoBke, u BupTyampHoe 3D-monenupoBaHue
KpyImHOMAacmTaOHOro mpupogHoro o0bekTa — JlonmHbl reifzepoB Ha Kamuyarke.
Hccnenyercst ONBIT NpUMEHEHUs pa3pabOTaHHBIX METOJIOB W TOJIXOJOB  JJis
BUPTyaJbHOr0 3D-MOJenupoBaHus JAPYTUX MPUPOJHBIX M TEXHHUYECKHX OOBEKTOB
(onextpomobmisa «KomymOusi» u3 kommekuuu I[lomuTexHuueckoro wmyses, Kpercepa
«ABpopay, JleHrcoBoii nemepsl Ha AnTae u Jip.).

[Toxazano, uto mazepHoe ckaHupoBanue IllyxoBckol OalHU TMO3BOJIUIO C
BBICOKOW TOYHOCTBIO M NMPOCTPAHCTBEHHBIM pa3pellieHueM 3aJ0KyMEHTHPOBAaTh OOIIYIO
r€OMETPHUIO0 KOHCTPYKIMM M CO3AaTh TOUHYIO M JIETAJbHYIO BUpPTyalbHYyI0 3D-mozens
Oaman, pucyHku 3-6. Co3maHHas BUpPTyajdbHas MOZEIb MOXET HCIIONB30BaThCS IS
UCCJIEIOBAaHUSl KOHCTPYKLMU OAalllHW, HM3y4YeHUs HCTOPUU €€ MOCTPOMKH, KOHTpPOJIS
TOYHOCTH PECTaBPAlMU-PEKOHCTPYKIMU, WHXEHEPHBIX pacyeToB, a Takke s
pa3HoOOpa3HbIX HAy4YHO-TIONYJSAPHBIX M oOpa3oBaTeNbHBIX MNpuiloxkeHuil. Bce
pe3yabTaThl MpoekTa u co3aanubie 3D-monenu 6amran Obu1H iepenansl B PTAHT/IL.

B xone paGoT ObUIT BBINOJIHEH aHAIN3 UCTOPUUYECKOHN TOKYMEHTAluu, OOHapyKeH
PAI OTIIMYMI JOKYMEHTAIMU OT (PAaKTUYECKON KOHCTPYKIIMK OAalllHU, BBISBIICHBI OIINOKU
B OIIMCAaHMM NaMATHHUKA TEXHUKH. B 4acTHOCTH, BIEPBBIE YCTAHOBJIEHA UCTUHHAS BBICOTA
OpUTMHAJIBHON HecylIel KOHCTPYKUUU OamHu — 145 M, BBISIBIEHO YHNpPOIIEHHE criocoda
MOHTaka MPOMEKYTOUYHBIX KOJeI] B Mpolecce MOHTaxka. TakuM 00pa3oM, BUPTyaJIbHOE
3D-monenupoBaHrue MO3BONIMIO HE TOJBKO COXPAaHUTh HHPOPMAIMIO O TMAMATHUKE
TEXHUKH, HO U MTOJIyYUTh HOBBIE UCTOPUKO-TEXHUUECKUE PE3YIIbTATHI.

Buptyansnoe 3D-monenupoBaHue KpyHMHOTO MPHPOJHOTO OOBekTa — JlommHBI
reiizepoB Ha KamuaTke — Ha OCHOBE CIIyTHHUKOBBIX JaHHBIX BBICOKOI'O pa3peuieHus
IIO3BOJIMJIO CO3/1aThb COBPEMEHHYIO T'€ONPOCTPAHCTBEHHYIO OCHOBY Ui HU3YYEHHs €r0
HCTOPUM U COBPEMEHHOI'O COCTOSIHUSA, a TAKXKE Ul U3YyYEHHs M aHaJIU3a UCTOPUYECKUX
KapT U CXEM PacloJIOKEHUs TeW3epoB U JAPYTUX TepMallbHbIX 00BEKTOB. B pe3ynbrare

npoeKTa BIepBble ObUTa co3maHa TouyHas nudposas 3D-monens Teppuropuu JomuHbBI
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reM3epoB, NPUBSI3aHHAsA K MHUPOBOM CHCTEME KOOpAMHAT. BaXHO OTMETUTBH, 4YTO
BUpTyajbHOe 3D-MomenupoBaHue MNPUPOJHOTO OOBEKTa OKa3anoch 3(PPEeKTUBHBIM
CpPEICTBOM aHajW3a W CHCTEMAaTH3allMM HCTOPUYECKOW KapTorpaduyeckoid u
TonoHuMuyeckol uHpopmanuu. C HCNONB30BaHUEM CO3JaHHOW BHpTyalbHOH 3D-
Mojeny ObUT BIepBbIe MPOBEACH NOAPOOHBIN aHANN3 UCTOPUH PAa3BUTHS KapTorpaduu u
TOMIOHOMHUKH YHHUKAJIbHOTO MPUPOJHOTO OOBEKTAa CO CIOXKHBIM M MEHSIOIIMUMCS BO
BpEMEHH pesibe)oM; OIpeIeIeHbl TOYHbIC Teorpaduueckue KoopauHaTsl 6onee dyem 150
reif3epoB W KUIIIUX HCTOYHUKOB — KAaK CYHIECTBYIOIIMX, TaK U YTEPSHHBIX K
HACTOAIIEMY BPEMEHU; BBIMOJIHEHA I'eONpPUBsA3KAa HCTOPHUECKUX KapT U cxeM. OJTHUM u3
pe3yabTaToB pabOTHI CTAJIO U3JAHUE aBTOPOM WHAMBHIYaJTbHOW MOHOTpa(UU — MOITHOTO
COBPEMEHHOTO KaTasora reifzepos KpomHorkoro 3amoseunka’™.

BupryansHoe 3D-monenupoBanue 3nekrpomoominst «KomyMOus» U3 KOJIEKLHMH
[lonuTexHUUECKOTO My3€s M BHUpTyalbHas PEKOHCTPYKIUS YTPAYEHHBIX JJIEMEHTOB
MO3BOJIMJIM BBIIBUTH OIIMOKH, JONYIICHHBIE IMPH €ro pecTaBpallid, CMOJEIUPOBATH
pacnoioKeHUe yTPAyeHHBIX 3JIEMEHTOB U MOJATOTOBUTHCA K (DU3MYECKOW pecTaBpaluu
oObekTa, pucyHku /7-8. JlazepHoe ckaHuUpOBaHHE Kpeicepa «ABpopa» U CKYJIBITYpPbI
«Poguna-Matp 30BeT!» MO3BOJIMIO COXPAHHUTh TOYHYIO TPEXMEPHYI0 HH()OPMALHIO O
TEOMETPHUH ITUX OOBEKTOB, pUCYHOK 9. DTa mHpOpMaIUsI MOXKET OKa3aThCs MOJE3HOM B
OyaymieM JUisl pa3lU4HbIX HAayYHO-HCCIIENOBATEIbCKUX M MPUKIAIHBIX 3a/ad: OLEHKU
U3MEHEHU reoMeTpuu (Aedopmanuii, Jerpaganuu) OOBEKTOB BO  BpPEMEHH,
IUIAHUPOBAHUU PECTABPALMI U PEKOHCTPYKIUH, 3a1a4 NOMYJIsIpU3aLUu.

Bupryansnoe 3D-moaenupoBanue JleHMCOBOM Iemiepsl Ha AnTae IMO3BOJIMIO C
HEJOCTYNHBIM  paHEe YPOBHEM TOYHOCTH  MPOAHAIU3UPOBATH  HUCTOPUUYECKYIO
JOKYMEHTAIIUI0 00 apXeoJIOrH4YeCKUX PACKOINKAX, BBIIBUTh PACXOXKIEHHUE UCTOPHUYECKON
JNOKYMEHTalUU (MCIOJIb3YEMbIX apXeoJIoraMH CXEM Mellepbl) ¢ UCTUHHOM reoMeTpuen
nemiepel. BnepBole B Poccum Obuta  co3maHa  TpexmepHas nudpoBas  MoJETb
NAJICOTUTHYECKON TCIMIEPHON CTOSHKH, BBIMIOJHEHa TmpuBsizka dtoi 3D-momenmn
UCIIOJIB3YEMOM HCCIIEIOBATENSIMA  apXEOJOTUYECKOM CHUCTEME KOOpAMHAT, CO3JaH
MPOTPAMMHBIA ~ MHCTPYMEHTApUM 11  TPEXMEPHOIO  aHajiv3a  PacCIOJI0KEHUA

apXeoJOTMYECKUX HaX00K, aHAIM3a CTpaTurpaduu 1 ocagkoHakoneHus, pucyHok 10.

Y5 Jleonos A. B. Karanor reiizepoB Kponomkoro 3anoBegnuka. JlonmHa rei3epoB U Kajibjaepa ByJIKaHa

VY30H: uctopus u copeMeHHoCcTh. M.: M3matensctBo OO0 «Peapt», 2017. 384 c.

18



b:‘ &%’- ’{3\'\5“ 9!

—— L ——

' ~‘I'/AVA\'\’

'

| (2
i!

e

Pucynok 4 — Buptyanbnas 3D-monens [llyxoBckoii 6amuu Ha [llabonoBke, pparmMeHt.
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PI/ICYHOK 6 — 3D-MOIICJ'II/Ip0BaHI/Ie COCAMHUTCIIbHBIX Y3JIOB HA OCHOBC HCTOpH‘ICCKOﬁ

JAOKYMCHTAaIlUN
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Pucynok 8 — Topmo3Ho#t MexaHu3M 31eKTpoMooust «KomxymOus», BOCCTaHOBIICHHBIN C

noMoIbi0 3D-MoaeTnpoBaHs UMEIOIUXCSA JEMOHTHPOBAHHBIX JeTaleil u ¢portorpaduit

AQHAJIOTMYHOTO 3JIEKTPOMOOUIIS U3 My3est bbronu
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Pucynox 9 — Pe3ynbTaT J1a3epHOTro CKkaHUpOBaHUs Kpeiicepa «ABpopa» (TpexmepHast

TOYeYHas Mojenb), 2015 1.

Pucynok 10 — Cpes 3D-moaenu JleHrucoBoii memiepbl Ha ypoBHE +1 M ¢ HallO)KEHUEM
KOOpAuHATHOM ceTku (1ar ceTku — 10 m). Toukamu moka3zaHo MOJIOKEHUE PENEPOB Ha

cTeHax mneniepsl (4 periepa Ha ypoBHe +1 M 1 ouH perniep Ha ypoBHE 0 M)




3. B Tperneit rnaBe «Pa3paGoTka MeTOJ0B M TEXHOJOTrWH NpeACTABJIEHUS
BUPTYaJbHbIX 3D-mojeneidi  KpymHOMacIITAOHBIX  00bEKTOB»  HCCIEAYETCS
aKTyaJbHBIN BOIPOC MpEACTaBiIeHUs BUPTyanbHbIX 3D-Momeneit u CBs3aHHOW C HUMU
uHbOpMalUM CHenuaducTaM W Iupokoil myonuke. Ilokasano, uyro B 3amaue
MpeCTaBIeHUsT BUPTYaIbHBIX 3D-Moneneit u cBs3aHHONW ¢ HUMHU WHGOPMAIIMA MOXKHO
BBIJICJIUTH /IBA OCHOBHBIX BOIIPOCA: METOJIMYECKUN U TEXHUYECKUU.

C MeroanyecKkold TOYKH 3pEHUs, OCHOBHOW 3ajaueil pa3paboTumka sBISETCS
CUHTETHYECKOE Mpe/cTaBlieHue MHPOpMaluU, T.. MpeacTaBleHue OOJbIINX MacCHUBOB
Pa3HOPOAHBIX JaHHBIX B (opMe (UM Ha OCHOBE) BU3yaJIbHO OCMBICIIEHHBIX 3D-Moaenei,
B TOM YHCJIE C NPUMEHEHHEM HIPOBBIX 3JIEMEHTOB. brarojaps 3TOMy IOCTHraercs
rapMOHUYHASI AKTUBU3ALMS JIEBOMOJYILIAPHOTO (JOTHYECKOr0) W MPaBOIMOIYHIAPHOTO
(acconuaTUBHOTO) MBIIIJIEHUS U Jiydlllee MoHuMaHue (Bocmpustre) uHpopmanuu. [Ipu
ITOM TPUMEHSFOTCS METOIBI M IOJIXOJAbl BUPTyalnbHOU peanmpHOocTH (Virtual reality,
virtual environment), wunTepakTHBHOrO0 moOBecTBOBaHMs (interactive storytelling),
CHUTYyallMOHHOW  ocBemomJeHHocTH  (Situational awareness), Heoreorpaduu
(neogeography), a Takke TECHO CBS3aHHBIC C HUM METOJBI M TEXHOJIOTUH COBMEIICHHUS
pasBiacueHuss u oOpasoBanus («edutainment» = «education» + «entertainment»),
COBPEMEHHBIM BOILIOIIEHHEM KOTOPBIX SBISIOTCS «CEPhE3HBIC UTPBD» (SErious games).

C TeXHOJOTMYECKOW TOYKHM 3pEHHs], JUIsl 0OeCredeHus T0CTyla K BUPTYaJbHBIM
3D-moxensm (3D-gokyMeHTaM) M X KOJUIGKIHSIM (Habopam) MOTYT NMPUMEHSTHCS JBa
MOJIX0J1a: MHAWBHUAYATU3UPOBAHHBIN UM MacCOBbIN. HAMBUYyaTu3upOBaHHBINA TOIXOT
OpEanojaracT MCIONIb30BAHUE CTAllMOHAPHOTO WJIM MOOHJIBHOTO  MPOTPAMMHO-
anmnapaTHOro KOMIUIEKCA, KaK MPaBUJIO C OOJIBIIUM HKPAHOM, 3a4acTyl0 C MOJJIEPKKOM
crienupuieckux (QPyHKIUA OTOOpakeHHUs (HAampuUMep, CTEPeO) WU B3aMMOJCUCTBUS
(ceHCOpHBIE 3KpaHbl, MAHUITYJSATOPBI). MaccoBbIil MOAXOA NPEAINONIAraeT CO3JaHUE
aBTOHOMHOTO  NIPOrPAMMHOIO  MPOJAYKTa, KOTOPBII  MOXHO  yCTaHOBUTh  Ha
MOJIb30BaTENILCKOM KOMIBIOTEPE, MO0 CO3AaHMe BEO-TIPUIIOKEHHS, TPeIHa3HAYEHHOTO
JUIs IpocMOTpa B Opaysepe. Hanbonee maccoBbiii goctyn Kk 3D-MomensiMm MoeT ObITh
o0ecrieueH 3a cueT co3aaHus BeO-TPUIIOKEeHUs, He TPeOYIOIIEero YCTAaHOBKY IUIarHHA.

Pa3pabGoTanbl METOBI U TEXHOJIOTHH CO3/IaHUS WHTEPAKTUBHBIX 3D-npunoxeHuit
JUIsL IPEACTABICHUS W TONyJsipu3alMy BUpTyalbHbIX 3D-Mopnenei. IlpencraBnen psina

NPUMEPOB HHTEPAKTUBHBIX 3D-mpuiiokeHui, pa3pabOTaHHBIX aBTOPOM COBMECTHO C
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KOJUIeraMu Ui TPEJCTaBICHUS W MOMYJISpU3alUU CO3JaHHBIX BHUPTyalbHbIX 3D-
Mojesiell 0ObEKTOB UCTOPUM HAyKH U TEeXHMKH. Pa3paboranbl kak 3D-mpunoxeHus c
HOJACPIKKON CTepeo-pekuMa JJIsi CUCTEM BUPTYaIbHOHN peanbHOCTH, pucyHku 11-12, tak
u 3D-npusnoxeHuss co CBOOOJHBIM BeO-IOCTYIIOM, OCHOBAHHBIE Ha COBPEMEHHBIX
TEXHOJIOTUAX BU3yallM3allui TPeXMEpHOU rpaduku B Opaysepe, pucynku 13-14. Ha psiae
IpUMEpPOB MOKa3aHO, 4YTO BUpTyasibHOe 3D-monenupoBanue sBigeTcs 3PQPEeKTUBHBIM
CPEJICTBOM MOIYJISIpU3aLMU UICTOPUH HAYKH U TEXHUKHU.

[lokazana BbICOKasg TMpakTUYeCKas 3HAYUMOCTh pPa3pabOTaHHBIX METOJOB U
TEXHOJIOTHI, HA MpUMEpEe MPUKIATHON 3aJaud — CO3JIaHUsl BUPTyalibHOW 3D-mopenu
JEHCTBYIOIIEH S3JEKTPONOJACTAHLMHU I 3a/1ad OOy4YeHMs IepcoHaia M OOecleyeHHs
0€30MaCHOCTH JKCIUTyaTallid U PEMOHTHBIX pabotr, pucyHku 15-16. Ilokazano, 4to
UCIIOJIb30BAHUE NPOIPAaMMHOIO KOMIUIEKCA II03BOJIWJIO: COKPAaTUTh pacxolpl Ha
MOJMOTOBKY PEMOHTHBIX pPa0OT; BBISIBUTH OCO0O CIIOKHBIE, B YaCTH OpraHHU3aLUU
PEMOHTHBIX padOT, YYacTKH JIEKTPOYCTAHOBKM; ONTUMHU3UPOBATH M1OCIIEI0BATEIBHOCTD
IPOM3BOJICTBA 3TallOB paboT, MEpeMEeNIeHUs] TEXHUKM U MEXAHM3MOB; CO31aTh
COBEPIIEHHO HOBBII METOJ] 00yY€HUsI U TECTUPOBAHUS ONEPATUBHOIO NIEPCOHAA.

Ha pspe npumepoB nokaszaHo, 4to BUpTyanbHoe 3D-MozpenupoBaHue sBISETCS
3¢ ()EKTUBHBIM CPEICTBOM MOMYJSPU3ALUU UCTOPUM HAYKH M TEXHUKH. BupTyanbHble
3D-Monenu TeXHUYECKUX U MPUPOJHBIX OOBEKTOB MOTYT NMPUMEHSATHCS Ul CO3AAHUA
MHTEPAKTUBHBIX 3D-aeMoHcTpanuil, pean3yomux NPUHIUI COBMELEHUS pa3BIICUEHUs
U oOpa3oBaHMA — Kak /s CUCTEM BUPTYAJIbHOM pEalbHOCTH, OCHOBAHHBIX Ha
CTEPEOCKONMYECKON BU3yalln3alllM, TaK U JJIsl MACCOBOT'O A0CTYyIa uepe3 ceTh MIHTepHeT.

B pabote Tarke mokazaHo, YTO BUPTYAIbHBIN TI00yc — nudpoBasi TpexMepHas
MoJenb 3eMIM — sBisieTcs 3(PQEKTUBHBIM CpPEACTBOM IPEACTABICHHSI BUPTYaJIbHBIX
3D-moneneli kpynHoMacTaOHBIX 0OBEKTOB U MPOIECCOB, CBA3aHHBIX C HCTOPUEH HAYKU
U TexHUKH. [IpuBesieHbl MpUMEPHI YCIENHOTO MPUMEHEHUsT BUPTYaJbHOTO Tio0yca s
NPEJCTAaBICHUS]  KPYMHOMACIUTAOHBIX  TEXHMUYECKUX M  HPUPOJHBIX  OOBEKTOB,
PacoJIOKEHHBIX Ha TOBEPXHOCTH 3€MJIH, a TAK)Ke JUIS BU3yallu3allud BUPTyalnbHbIX 3D-
MoJiesiell KpYITHOMACIITAOHBIX MPUPOIHBIX MPOIECCOB MO/ MOBEPXHOCTHIO 3€MIIH, U JJIs
BU3yaJIM3alliu BUPTYyaldbHBIX 3D-Moneneil TeXHn4eckux 0ObeKTOB, KPyITHOMACIITaOHBIX

KOMIUIEKCOB M CUCTEM B OKOJIO3EMHOM IPOCTpaHCTBE, pucyHku 17-18.
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Pucynok 11 — OngHoBpeMeHHas BU3yanu3aius (COBMEIIEHNE B €IMHON CUCTEME
KOOpJMHAT) HECKOJIBKUX HAOOPOB JaHHBIX: ToueuHOU 3D-momenu, Habopa ceueHHit U
nonuronanbHoi 3D-monenu LllyxoBckoii 6amrau Ha [11abonoBke, ¢ TPUBA3KON K

reonpoCTpaHCTBEHHOM ocHoBe (kapTa Open Street Map).

By s mpman ey g g
coi

Pucynok 12 — MnrepaktuBHas Busyanusanus 3D-moxenu penbeda B paitone JJonuHb
reiizepoB Ha KaMuaTtke, KpynHbIN MJ1aH HEHTPAIBHOTO y4acTKa. MeTKu MoKa3blBaloT
MOJIO’KEHNE 00BEKTOB (rei3epoB, KUMSAIINX UCTOYHUKOB H . ), IPH HAKATHHA HA METKY

OTKPBIBACTCA OIMMHMCAHHUE U3 KaTaJiora 00BEKTOB.
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A Opsecs Bt Aypuss Jcanyon Pecrpmsnmn Copatea
Uity Wk Player | ORL | %5

N N T Fremm——"

3987514 125,061 1002638

9980991 100.1505 1005.55

Qnwta: 25089 m

Pucynok 13 — Be6-npunokeHue i1 UHTEpaKTUBHON BU3yaIM3allui BUPTYyadbHbIX 3D-
mojeneit Ha ocHoBe Unity3D. M3mepeHre pacCTOsSHUS MEXTy JJIEMEHTAMH BUPTYaJIbHON

3D-monenu.

< BB

Pucynok 14 — HNutepdeiic BeO-npunoxkeHuss « BUpTyanbHbIN 3J1€KTPOMOOUITH
Columbiay. Cnea BBepXy — MaHejb YIPABICHUS MPOCMOTPOM OTICIbHBIX SJICMEHTOB

BUpTyanbHOU 3D-Monemnn.
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Pucynok 16 — Busyanmzanus 30H 3nekTpobe3onacHocTH. OmacHble 30HbI

CMOJICIMPOBAHBI U BU3yIM3UPOBAHBI KaK MOJYIPO3pPavyHbIe TPYOKH BOKPYT
MIPOBOJHUKOB (TOKOBEIYIIHUX MPOBOAOB). OnacHbIC 30HBI 71l PA00YHUX OKpAIIEHBI B

KpacHBIH LIBET, /Ul TEXHUKU — B CHHUN (HE MOKa3aHbl HA PUCYHKE).
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Pucynok 17 — Busyanuzauus MupoBoro kataiora ceicMuueckux coosituid USGS
(United States Geological Survey) 3a 1900-2011 rr. Ha 0OCHOBE HOJIYNPO3PAYHOTO
BUPTYaIBHOTO III00yca ¢ MOJAEPKKOI cTepeo-pexnmMa. Pa3Hble 11BeTa COOTBETCBYIOT

Pa3HbIM II1yOMHAM CECMUYECKUX COOBITUH.

Pucynok 18 — Busyanuzanus IBMKEHUST KOCMUYECKOW cTaHIUUA «Mup» 1Mo opOuUTE C

HCIIOJIb30BAHUCM BUPTYAJIbHOI'O rn06yca
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4. B uyerBeproii rnaBe «Pa3padoTka NMOAX0A0B K CO3JAHHUI0 BHPTYaJIbHOIO
My3esi HAYKH U TeXHMKH>» JI0Ka3bIBAETCA, YTO BUPTyaibpHble 3D-Moenn npeacTaBiIsoT
co00il JTOKyMEHT HOBOro Ttumna: 3D-gokymMeHT. AHaIM3UPYIOTCA TEXHUYECKHUE,
METOJANYECKHE U MPAaBOBbIEC aCHEKTHI 3D-10KyMEHTa, BBOAUTCS €r0 YETKOE OINpEICICHUE
U Kiaccuukanys TunoB 3D-10KyMEHTOB. AHATU3UPYIOTCS CYIIECTBYIOIINE MOAXOIbI K
CO3JJaHHUI0 BUPTYAJIbHBIX MY3€€B, U NPEAJaraeTcs MOAXOJ K CO3JaHHUI0 BUPTYaJIbHOTO
My3€sl ICTOPUU HAYKH U TEXHUKU HA OCHOBE 3D-10KyMEHTOB.

[lokazaHo, 4YTO TIOJHOLICHHOE BKJIIOUEHHE 3D-TOKYMEHTOB B JJIEKTPOHHBIN
JIOKYMEHTOOOOPOT CErofHsl CACPKHUBAETCS PSAAOM MpoOJIeM, OCHOBHOM M3 KOTOPBIX
SIBJISIETCSI OTCYTCTBUE NPABOBOW M HOPMATHUBHOW 0a3bl, HEONPENEICHHOCTh MPaBOBOIO
craryca 3D-IOKyMEHTOB B POCCHICKOM 3aKoHoAaTenbcTBE. B 3akoHopaTenscTBe PO
OTCYTCTBYeT mOHATHE «3D-goKymMeHT»; mpaBoBOM pexum 3D-nokymeHTa B
3aKOHOJATEJIBHBIX W WHBIX HOPMATHBHBIX AKTaX HE KOHKPETU3MPOBAH;, CTAaHIApT Ha
cocTaB peKBU3HTOB 3D-mokyMeHTa OoTCyTcTBYET. Kak moka3an BBINOJHEHHBIM aHAIU3,
IpaBoOBOM pexuM 3D-nO0KyMeHTa SBIAETCS IO CBOEH IPUPOJE COCTAaBHBIM, T.€.
IIPEANOAracT COYETaHHE B OJHOM 3D-IOKyMEHTE 3JIEMEHTOB C pa3HbIM IPAaBOBBIM
pexuMoM. COOTBETCTBEHHO, NPEICTABISAETCS IPEANOYTUTEIbHBIM KOHCTPYMPOBATh
IIPaBOBOM pexkuM 3D-T0KyMEHTa Ha OCHOBE MOHATHS «MYJIBTUMEIAAPOLYKTa.

BaxHOCTB CO3/1aHHs BUPTYaJIbHBIX My3€€B Ipu3HaHa B PD Ha rocyaapcTBEHHOM
ypoBHe. OJIHaKo npeoxkeHHoe MuHuctepcTBoM KyabTypel PO B 2014 r. onpeaenenue
MOHSATUS «BUPTYATbHBIA MY3€H» — «UHMEPAKMUBHBLU MYTbMUMEOUUHBIL NPOSPAMMHbBIU
npodykm, npedcmasnsiowuil Myselinble KOIIeKYul 6 dIeKmpOHHOM Gude» > — He
YUUTBIBAET ClEUU(UKY BUPTYalbHBIX MY3€€B B O0JACTH MCTOPUM HAyKH U TEXHHKH,
CBOIUT 3aJa4¥ BUPTYaJIbHOTO My3€s JIMIIb K MPEACTaBICHUIO MY3€MHBIX KOJUIEKIUN B
anekTpoHHOM BHje. Heobxoauma Oosiee mupokas TpaKTOBKA MOHSTHS «BUPTYaJbHbBIN
My3eib», o KpaliHei Mepe, B 00JaCTH UCTOPUHN HAYKU M TEXHUKH.

B 3axmrounTenbHOM 4acTu pabOTHI MpeACTaBlieHa KOHIEMIMS HOBOW Hay4YHOU
JTUCLUUIUIMHBI — BUPTYaJIbHON UCTOPUU HAYKH M TEXHHUKH, KOTOPas JEKHUT B pyciie oOmiei
MHPOBOI TEHACHIIMK (OPMUPOBAHMS M HM3Yy4eHUs «BUpTyaimbHOro Haciemus» (Virtual

Heritage) — un¢poBsIx KOmuit 00HEKTOB KYJIbTYPHOTO U MPUPOTHOTO HACIICTUSL.

18 Texumueckue PEKOMEHIallUK TI0 CO3JaHHWI0 BUPTYAIbHBIX My3eeB. M.: MuH-Bo KynbTypel P®, 2014.

https://www.mkrf.ru/documents/po-sozdaniyu-virtualnykh-muzeev-250714/
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B 3akmiouenune cdopmynupyeM OCHOBHBbIE BBIBOABI JTUCCEPTAI[IOHHOTO
UCCJIEIOBAHUS:

1. B pauccepranuu UCCIEIOBaH MHUPOBOM M POCCUHCKHNA ONBIT MPUMEHEHUS
nugposoro 3D-MoaenupoBaHus ISl 3a/1a4 UCTOPUM HAyKH W TexHUKH. IlokazaHo, 4TO
npuMeHeHne 3D-TexHomorui [uisi 3aJad UCTOPUM HAyKH M TEXHUKM HaXOAMUTCS B
HavyanbHOM cranuu. [lpu stom BupryanbHoe 3D-monenupoBaHue uMeeT OOJbIION
NOTEHLMAN JUIsl UCTOPUKO-HAYYHOTO U HMCTOPUKO-TEXHUYECKOTO  HCCIIEIOBAaHUS
TEXHUYECKHX M TMPUPOJHBIX OOBEKTOB, COXpaHEHUs HHPopManuu o0 OOBEKTaX U HX
HOMYJISIPU3AIIH.

2. BnepBoie uccienoBpana crnernuduka npuMeHeHUs 3D-TexHollorui B 3aj1adax
MCTOPUU HAYKU U TEXHUKHU U Pa3BUThl HOBbIE METObI U MOAX0AbI K 3D-MoaenupoBaHuo
U BU3YyalM3allMyd KPYIMTHOMACIITAOHBIX TEXHUYECKUX U MPUPOAHBIX 00BEKTOB. JlokazaHo,
yto 1udpoBoe 3D-MoaenupoBaHue SABIAETCA HOBBIM 3((EKTUBHBIM  METOJ0M
UCCIIeZIOBaHUSI OOBEKTOB HCTOPUM HAYKM M TEXHUKU (TEXHHYECKMX U TPUPOIHBIX
00BEKTOB, MPOIIECCOB U KOMIUIEKCOB). J[OKa3aHO, 4TO HOBbIE METOAbl M TEXHOJOTUU
paboThl ¢ TpexMmMepHONl HH(OpMalUed TMO3BOJSIOT HA HOBOM YPOBHE TMOJOUTH K
UCCIICZIOBAHUIO M3BECTHBIX OOBEKTOB M IOJIYYUTh HOBBIE HCTOPUKO-HAy4YHbIE U
UCTOPUKO-TEXHUYECKUE PE3YIIBTATHI.

Ha psne npumepoB MokazaHo, 4TO LHU(PPOBOE TPEXMEPHOE MOJEIMPOBAHUE
MO3BOJISIET YCHEIIHO:

— PEKOHCTPYUPOBATh yTEPSHHBIE SJIEMEHThI (4acTH) OOBEKTa U HCTOPUYECKUI
00IMK 00BEKTa B IICTIOM;

— HUCCIIEZIOBATh B3aUMOCBSI3U JIEMEHTOB HCCIIEAYEMOTO O0BEKTa MEXKIYy COOOW U
C BHEIIHEW Cpefiol B UX UCTOPUYECKOM Pa3BUTHH;

— HCCIIEIOBATh CTPYKTYPY (KOHCTPYKILHUIO) U UCTOPUIO Pa3BUTUA (KU3HEHHBIM
LUKJT) TEXHUYECKUX U MPUPOIHBIX OOBEKTOB;

— aHaJU3MUpOBaThb TOYHOCTb MCTOPUYECKON NOKYMEHTALMU M Pa3IUuus MEXIY
JIOKyMEHTAallel pa3HbIX JIET;

— n3y4yaThb MHCTOPHMIO pa3BUTHS MPEACTABICHUM 00 OOBEKTe; BBIABUIATH U
MPOBEPSATH THIOTE3bl 00 UCTOPUU PAZBUTHS U U3YUEHUSI O0BEKTA;

— CHCTEMaTU3UPOBATh U3BECTHYIO MH(POPMALIUIO U CTABUTh BOMPOCHI JJII HOBBIX

HUCCIIEIOBAHUN.
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3. BriepBble BBIABIEH P PACXOXKICHUH MEXAy (PaKTHUIECKOH KOHCTPYKLIHEH
[yxoBckoii OamHu Ha [IlaGomoBKe M HCTOpUYECKOW TOKyMeHTanueid. B dacTHOCTH,
Onaronaps BupTyaibHoMy 3D-MonenupoBaHuio BIIEpBbI€ YCTAHOBIEHA UCTUHHAS BHICOTA
opuruHasibHOM Hecymied kKoHCTpykuuu IllyxoBckoit Gamuu Ha IllaGonoBke — 145 M,
KOTOpast 6osiee yeM Ha METpP OTJIMYAETCA OT 3HAUEHUs], IPUBEJCHHOTO B COXpaHUBIIEHCS
oOMepHOI JOKyMeHTaluHu. BrepBble [eTanbHO MPOAHATU3UPOBAHBI PACXOKIEHUS
NPOEKTHOW M OOMEpPHON JOKYMEHTAIlMH C PeajbHONW KOHCTPYKLMEH OallHH, BBIIBICHO
YIPOILIEHUE TEXHOJIOTMM MOHTaka MPOMEKYTOUHBIX KOJIEL] HEMOCPEACTBEHHO B XOJI€
BO3BEJICHUS OalllHU.

4. BupryansHoe 3D-MonenupoBanue tepputropun Jlonunel reizepos Ha KamuaTke
MO3BOJIMJIO BIIEPBBHIE MPOBECTH MOAPOOHBIN aHAIW3 UCTOPUU Pa3BUTHUS KapTorpadpuu u
TOTIOHOMHUKH 3TOTO YHUKAJIBHOTO MPUPOJIHOTO OOBEKTAa CO CIOKHBIM M MEHSIOIUMCS
penbedoM, onpenenuTh TOUHbIe reorpaduueckue KoopanHatel 6omee yem 150 reiizepon
U KUISIIUX HCTOYHUKOB — KaK CYIIECTBYIOLIUX, TaK U YTEPSHHBIX K HACTOSIIEMY
BpeMeHUu. B pesynbrare 3TON paOOThl OBLI BHEPBBIE CO3JAaH U OIMYOJIMKOBAH TOJIHBIN
WJUTIOCTPUPOBAHHBIA ~ KaTajlOor TE€H3€pOB W  KUIAIIMX HMCTOYHUKOB KpoHOoLKOro
3aroBeIHMKA, BKIIIOYAIOIINIA BCE YIIOMHHABIIHNECS paHEE B JINTEPAType OOBEKTHI.

5. Bupryansnoe 3D-monenupoBanue snexkrpomoOusisa «KomymOus» U3 KOIIEKIUH
[lonuTexHMUECKOTO My3€s M BHUpPTyalbHas PEKOHCTPYKIUS YTPAYEHHBIX 3JIEMEHTOB
NO3BOJIMIIA BBISIBUTH OINMMOKH, JONYIICHHBIE MPH €ro pecTaBpallid, CMOJEIUPOBATH
pacoioKeHHE yTPAayeHHBIX 3JEMEHTOB U MOATOTOBUTHCA K (DU3MYECKOW pecTaBpaluu
00BbEKTA.

6. JlazepHoe ckaHupoBaHHMe Kpeiicepa «ABpopa», cKynbnTypsl «Pomuna-Matb
30BET!» MO3BOJIMJIO COXPAHUTh TOUYHYIO TPEXMEPHYIO MH(OpPMAIMIO O TE€OMETPUU ITHX
00BEKTOB, KOTOpas MOXET OKa3aTbCs IOJIE3HOM B OyIyllleM Uil pa3iuYHbIX HAY4YHO-
UCCIEAOBATENIbCKUX M NPUKIAAHBIX  3a4a4: OLCHKM HW3MEHEHUW TIe€OMETpUU
(medopmarnmii, aerpananuu) OOBEKTOB BO BpPEMEHH, IUIAHWPOBAHWU DPECTaBpalUid U
PEKOHCTPYKIIMI, 3a7a4 MOIYJISIPU3ALHH.

/. BupryansHoe 3D-monenupoBanue JleHucoBoii nemepsl Ha AnTae Mo3BOJIMIIO C
HEJOCTYIIHBIM  paHee YPOBHEM TOYHOCTH  IIPOAHAIU3UPOBATH  HCTOPUUYECKYIO
JOKYMEHTALIUI0 00 apXeoJI0rH4ecKX PACKOMKaX, BBIIBUTh PACXO0KIEHUE UCTOPHUYECKON

JTOKYMEHTAllUd C UCTUHHOW reomeTpueil memepsl. BrnepsBeie B Poccum Oblia cosnmana
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TpexMmepHasi IHQpoBas MOJENb NAJCOJUTUUYESCKONH TEIMEPHON CTOSHKH, CO3aH
IPOTPaMMHBI  MHCTPYMEHTApHil  JUIi  TPEXMEpPHOTO  aHalM3a  PACIOJIOKEHUS
apXeo0JIOTUYECKUX HaXOJO0K, aHaJIu3a CTPATUTpaPUU U OCaAKOHAKOIIEHUS.

8. B nmuccepranuu pazpaboTaHbl METOIbI U TEXHOJIOTUN CO3JaHUSI MHTEPAKTUBHBIX
3D-npunoxeHnit A TmpeAcTaBiIeHUs BUPTyanbHbIX 3D-moneneit. IlpeacraBien psn
IPUMEPOB HMHTEPAKTUBHBIX 3D-NpuiiokeHui, pa3pabOTaHHBIX aBTOPOM COBMECTHO C
KOJIJIETaMU Ui TONYJISpU3allud CO3JaHHBIX BUPTyalbHBIX 3D-Mozeneil 0O0BEKTOB
UCTOPUU HayKu U TexHUKU. Pazpabotansl kak 3D-npuiiokeHust ¢ MOIIEPKKON cTepeo-
pexuMa JJI CUCTEM BUPTYAJIbHOU PEATbHOCTH, TaK M 3D-mpuiioxkeHust co CBOOOTHBIM
Be0-10CTYIIOM, OCHOBaHHbIE HA COBPEMEHHBIX TEXHOJOTHUSIX BU3YAIM3AlMUA TPEXMEPHOU
rpaduku B Opaysepe.

9. Bupryanbasle 3D-monenu TEXHUYECKUX W TMPUPOIHBIX OOBEKTOB MOTYT
OPUMEHSTBHCS Ui CO3/JaHMSI MHTEPAaKTHBHBIX 3D-neMoHCTpaumii, peanu3yrommx
IOPUHIIAIT COBMEIICHUS Pa3BJICUEHUS] U 00pa30BaHMsI — KaK JAJsi CUCTEM BHPTYaJIbHON
peanbHOCTH, OCHOBAHHBIX HAa CTEPEOCKONHUYECKON BU3yaJau3alluu, TaK U JUIsl MaCCOBOIO
nocryna yepe3 cetb HTepHeT. [Ipumepbl MpoeKToB, BHIIIOJIHEHHBIX B X0J€ padOThI HAJl
JUccepTalyen, MOKa3blBalOT, YTO BUpPTyanbHoe 3D-monenupoBaHue MOXET YCIEUIHO
MCIIOJIb30BATHCS B 33Ja4ax MOMYJISIPU3ALMH UCTOPUM HAYKU U TEXHUKHU.

10. BuptyanpHsliii rmodyc — uudpoBasi TpexMepHasi MOJENb 3eMIM — SIBIISIETCS
yIOOHBIM  WHCTPYMEHTApHEeM i1 TPEACTaBIeHUS BHPTyalnbHbIX 3D-Momeneit
KPYIMHOMAaCHITaOHBIX 0OBEKTOB U MPOIECCOB, CBSI3aHHBIX C UCTOPUEH HAYKU M TEXHUKHU.
B nuccepranuu npuBeAeHsl MPUMEPHI YCHEIIHOIO MPUMEHEHUSI BUPTYaJIbHOTO I100yca
JUIA TIPEICTaBICHHUS KPYMHOMACIITAOHBIX TEXHUYECKHX U MPHPOIHBIX OOBEKTOB,
PacIOIOKEHHBIX Ha TOBEPXHOCTHU 3€MJIH, a TAKXKe JUUISl BU3yallu3allul BUPTYyalnbHbIX 3D-
MoJieNiell TeXHUYECKHX OOBEKTOB, KPYIMHOMACIITAOHBIX KOMILJIEKCOB M CHCTEM B
OKOJIO3€MHOM TpocTpaHcTBe. B xome paboTel Hax AuccepTanueil aBTOPOM COBMECTHO C
KOJIJIeTaMd ObUIM BIIEpBBIE pa3pabOTaHbl M anpoOUpPOBaHBl METOJBl U TEXHOJOTUU
NpPUMEHEHHs] BUPTyaJbHOro riolyca A BH3yalu3alMu BUpPTyanbHbIX 3D-Mopeneit
KPYITHOMACIITAOHBIX MPUPOAHBIX MPOIECCOB, PETUCTPUPYEMBIX IIOJ TOBEPXHOCTHIO
3eMiIH (TeOU3UIECKUX JaHHBIX).

11. BupryanbHoe 3D-mopenupoBanue sBiaserca A(PQEKTHUBHBIM  CpPEICTBOM

coxpaHeHHs MHpopMamuu 00 00BEKTax, KOMIUIEKcax M mporeccax. CoBpeMeHHbIE
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TEXHOJIOTUU TPEXMEpPHOU (uKcanuu HHPOPMAIIUU, TAKHE KaK JIa3epHOE CKAHUPOBAHUE U
dboTorpaMMeTpus, MO3BOJSAIOT COXPAHUTh HAMHOTO OOJBIIMK 00beM HHpOpMAIUU 00
00BbEKTEe, YeM TpaJAUIMOHHBIE TEKCTOBBIC OIMCAHMS, ABYMEPHBIE CXEMbl M YEPTEKH,
knHOoPoTODOHOMOKYMEHTH. B muccepranum  J0Ka3bIBaeTCsA, 4TO HWHGOpMAIus,
3apyKCUPOBaHHAS B MPUBS3KE K TPEXMEPHON CHUCTEME KOOPIUHAT, MPEACTABISIET COO0M
HOBBIW THI JOKYMEHTa: 3D-10KyMEHT.

12. B pabGoTte Buepbie JaHO HaydHOoe omnpeaenenue 3D-nokymenTa: 3D-doxymenm
— 3aQUKCUPOBAHHAS HA MAMEPUATLHOM HOCumese 8 Yuppoeou 31eKMpoHHOU (popme &
npugsi3Ke K mpexmepHol cucmeme KoopOUuHam uH@popmayus ¢ onpeoerenHvlM COCMagom
PeKeU3UmMos8, NPeOHA3HA4YeHHAs O/l XPAHeHUs U NpeobsgleHus NoAb308ameto
MpexmepHo2o (NPOCMPAHCMEEHHO20) 8U3YAIbHO20 0bpasza (3D-moldenu) obvekma uiu
npoyecca, a maxace OONOJHUMENbHOU UHDOpMayUul, c8s3aHHOU ¢ 0anHou 3D-moodenvio.
Boigeneno tpu tumna 3D-IOKYMEHTOB: MEPBUYHBIC TPEXMEPHBIE JTaHHBIC, METPUUECKHU
TOYHAs TpEXMEpHasi JOKYMEHTaIlUsl, TPEXMEPHBIA PUCYHOK.

13. IMokazaHo, 4TO COXpaHEHUE TPEXMEPHOU uHpopMau (3D-
JOKYMEHTUPOBAHUE) OCOOEHHO aKTYaJbHO JJI1 OOBEKTOB, HaXOSIIMXCS IMOJA Yrpo30u
Jerpafjalliil U pa3pylieHusi — MPexJe BCero, 0OOBbEKTOB KYJIbTYPHOTO W MPHUPOJHOTO
HACJIeIUs, TMAMSATHUKOB HAayKd W TeXHUKH. [Ipumepom Takoii paboTel ciayxut 3D-
nokymentupoBanue IllyxoBckoit Oamnu Ha I[llaGonmoBke, KOTOpas HaxOIUTCS TOJ
yrpo30il YHMUTOXKEHMsSI Wiau paspywmeHus. B 2013 r. co3zpanHble BupTyaibHble 3D-
MoJienu OallHM BMECTE€ C MPOrpaMMHBIM OOecreueHueM Ui HUX MPOCMOTpa ObLIU
nepenanbl B PTAHT/l u ApxuB PAH, npuuem Bnepssie B Poccun — Kak JOKYMEHT
HOBOTO THIIA: 3D-z[0KyMeHTl7.

14. PaspabotanHbie B AucCcepTaluud MNOAXOAbl K 3D-I0KYMEHTUPOBAHUIO H
OOLIEIOCTYITHOMY  MPEACTABICHUIO CO3/JaHHBIX BUPTyadbHbIX 3D-mogneneit (3D-
JIOKYMEHTOB)  OTKpPBIBAIOT  IIMPOKHE  BO3MOXKHOCTH  CO3JaHUA  COBPEMEHHOIO
00pa3oBaTeIbHOTO MHCTPYMEHTAPHSI, PA3BUTHS BUPTYaIbHBIX MYy3€€B HAYKU U TEXHHUKU,

IMMPUBJICYCHUA MOJIOACIKH K NU3YUCHUIO HCTOPHUU HAYKHU U TCXHUKMU.

YPrAHTIL. @. 399. Om. 1. «BupryansHas mozeis Lyxosckoii 6aran Ha [IlaGomoBke», 2013 r.
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Pe3y.]'l]>TaTbI AUCCEPTANHOHHOTO UCC/ICI0BAHUS OHy6HI/IKOBaHLI B CJICAyromux

paboTax:

NupuBuayanabHass MOHOTpadust

1. Jleonos A.B. Karaor rei3zepoB KpoHolikoro 3anoBeaHuka. JlonuHa reizepos u
KaJIpJiepa ByJIKaHa Y30H: UCTOpUsS U coBpeMeHHOCTh. M.: U3natensctBo OO0 «Peapty,
2017. — 40,3 ..

Cratbu, ony0JIMKOBAHHBbIE B BeAYIIHX PeLEH3MPYeMbIX HAYYHBIX KypPHAaJIaxX
U M3JaHUAX, pekoMeH10BaHHBIX BAK Poccun

1. booxkos A. E., Jleonos A. B. BupTyanbHblii 17100yc: UCTOpUS U COBPEMEHHOCTh
I/ Hayanas susyanmmsanusi. 2017. Ne 2. — 1,0 .. (mmyro aBropom — 0,6 11.71.)

2. Andrey V. Leonov, Mikhail N. Anikushkin, Andrey V. lvanov, Stanislav V.
Ovcharov, Alexander E. Bobkov, Yuri M. Baturin. Laser Scanning and 3D Modeling of
the Shukhov Hyperboloid Tower in Moscow // Journal of Cultural Heritage. 2015.
Volume 16, Issue 4. — 1,0 m.;1. (tuuro aBTopom — 0,8 mm.11.)

3. Jleonog A. B. BupryanbHblii My3ell HAYKH U TEXHUKH: HacTosilee u oyayuiee //
Bomnpocsr ucropun ecrecrBo3Hanus u TexHuku. 2015. T. 36. Ne 4, — 0,9 ..

4. boobkos A. E., Jleonoe A. B. llpoueaypHas peKOHCTPYKIUSI TEPPUTOPUML Ha
BUPTYaJIbHOM TJI00yce // BeCTHUK KOMIBIOTEPHBIX M MH(OPMALMOHHBIX TEXHOJIOTHM.
2015. Ne 11. — 1,0 .. (;iuuHO aBTOpoM — 0,5 1.11.)

5. Jleonos A. B. VcTOpUKO-TEXHUYECKUI aHAIN3 MaJIOM3BECTHBIX OCOOEHHOCTEH
koHcTpykumu [llabonoBckoit paanoOamuu // CTtpouTenbHass MEXaHUKAa WHKEHEPHBIX
KOHCTPYKLMI U coopykeHuid. 2015. Ne 5. — 0,5 m..

6. Jleonos A. B. Anuxywxurn M. H., bookos A. E., Pvice U. B., Koznwkun M. b.,
Ulynvkos M. B., [epesanuko A. I1., bamypun FO. M. Co3nanue BupTyanbHoil 3D-Monenu
JleancoBoii nemepsl // Apxeonorus, sTHorpadus u anrpornonorus Espazun. 2014. Ne 3.
— 0,5 m.1. (simuno aBTOpOoM — 0,3 11.11.)

7. Jleonos A. B. AHanu3 pasznuyuil MeXAy HCTOPHYECKON JTOKYMEHTAIuehd u
daktuueckoit koHcTpykiued IllaGonoBckoit pamuobamHu ¢ uUcnoib3oBaHuem 3D-
Mozenu // CTpouTenbHas MEXaHUKAa MH)XXEHEPHBIX KOHCTPYKUMHA U coopyxeHuil. 2014.

Ne 6. — 0,6 m.1.

8. Jleonos A.B., bamypun FO. M. 3D JOKyMEHT — HOBBIM THI Hay4HO-
TEXHUYECKON nokymeHrtanuu // Bectauk apxuBucrta. 2013. Ne 2. — 0,8 m.. (mmuHO
aBropom — 0,6 1m.11.)

9. Jleonos A. B., bamypun IO. M., [lemponaeénosckas U. A. O neobxogumoctu 3D
JOKYMEHTHPOBAHUSI aMSATHUKOB TexHUKHU: npumep lllyxosckoit 6amuu Ha [1laGomoBke
// Bompocsl umctopum ectectBo3HaHUs W TexHukd. 2013. Ne 3. — 1,1 mn. (simyHO
aBropom — 1,0 m.1.)

10. Awuxywrxun M. H., Jleonos A.B. 3D-monenupoBanue IllyxoBckoii
panno0aniHy Ha OCHOBE JIa3€pPHOTO CKaHUpoBaHUs // [IpOMBINIIEHHOE W Tpa)KIaHCKOE
ctpoutenbeTBo. 2013, Ne 4, — 0,4 .. (muano aBTopom — 0,3 11.11.)
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11. Kopuyrxoe A. C., Jleonoe A.B. Vcnonb30BaHHE TEXHOJIOTMH JIA3€PHOTO
CKaHUpOBaHMs Ipu coznanuu 3D mozeneil 1 MOHUTOPUHIE TAMSATHUKOB apXUTEKTYpHI //
TexHonmorust ¥ opranuzanusi cTpouTeNbHOrO mpousBoacTea. 2013. Ne 1(2). — 0,4 m.u.
(;tmarO aBTOpoM — 0,3 11.11.)

12. Jleonos A.B., bookos A.E. Epémuenxo E.H. 3D-moxymeHTHpOBaHHE
TEPPUTOPUU JJISI CHUCTEM BHUPTYaJbHON peambHOCTH // BECTHHK KOMIBIOTEPHBIX H
uHpopMaMOHHBIX TexHoiorui. 2012, Ne 9. — 0,6 m.i1. (muano aBTropom — 0,4 11.11.)

13. Jleonos A. B. Cucremaru3anus Ha3BaHUU OCHOBHBIX OOBEKTOB B pailoHE
Jonunsl rerizepoB (Kponomkuii 3anoBennuk, Kamyatka) / Becthuk KPAYHII. Hayku o
3emie. 2012. Ne 1. Beimn. Ne 19. — 1,9 ..

14. Aneiinuxoe A.A., booxose A.E., Jposwun B.A., Epémuenxo E.H.,
Jleonoe A. B., llInunenox T. Y. NUatepaktuBHoe 3D-npunoxenue «BupryansHas Jonnna
reitzepoB» // KommbroTepHble MHCTpyMeHTHbl B oOpazoBanuu. 2011. Ned., — 1.1 m.a.
(;ugno aBTOpoM — 0,8 1.11.)

15. Jleonos A. B., Aneunuxkos A.A., bobkos A.E. Epémuenxo E.H.,
Kaumenko A. C., @ponos I1. B. BupryanbHoe MOIEIMPOBAHUE TEPPUTOPUU HA OCHOBE
JAHHBIX TUCTAHLMOHHOIO 30HAMpOBaHUs // W3BecTHs BBICIIMX Y4YEOHBIX 3aBelICHUIL.
['eonesus u aspodotochémka. 2011. Ne 2. — 0,9 m.a1. (;iuyro aBropom — 0,7 11.11.)

CraThbu B )KypHAJIaX U COOPHUKAX HAYYHBIX TPYAOB, MATePHAJIbI
BCEPOCCUIICKMX U MEKIYHAPOAHBIX KOH(pepeHuui

1. Jleonoe A.B., Anuxywxun M.H. JlazepHoe ckaHUpOBaHUE Kpelicepa « ABpopa» U
cKynbnTypsl «PonuHa-maTth 30BET!»: 1U(POBOE COXpaHEHHE COBETCKUX CHMBOJIOB.
B ¢6.: Mucturyt uctopun ecrectBo3Hanust U TexHuku uM. C.M. BaBunosa. I'onuunas
Hay4uHas koH(epeniwms (2016) / Ots. pen. P. B. Apremenko. M.: UMET PAH, 2016. —
0,4 ri.n. (muarO aBTopoM — 0,3 11.71.)

2. Pvico U.B., Jleonos A.B. MeTonbl BUPTYAIbHONH PEKOHCTPYKIIMHA TAaMSTHUKOB
TEXHUKU: MHUPOBOW onbIT. B cO.: MHCTUTYT HCTOpUM €CTECTBO3HAHMUS M TEXHUKU
um. C. W. BaBunoBa. Toguunas HayuyHas koHbepenmus (2016) / OtB. pen.
P. B. Apremenko. M.: UMET PAH, 2016. — 0,1 m.n. (muano aBTopom — 0,1 m.11.)

3. booxos A.E., Jleonos A.B., Pvico U.B. IIpoTOTHII BUPTYaTHHOTO MY3€sl HCTOPUHU
texuukn Ha WebGL. B c6.: HWHCTHTYT HCTOpHUM €CTECTBO3HAHUS W TEXHUKH
um. C. . BaBunoBa. Toguunas HayuyHas koHdepenmus (2016) / OtB. pen.
P. B. Apremenxo. M.: UMET PAH, 2016. — 0,2 .. (muano aBTopom — 0,1 11.11.)

4. Pvico U.B., booxos A.E., Kapmawes M.O., Jleonos A.B. 3D-monenupoBanue
anektpomoOusiss Columbia (1901) w BupTyanpHas pPEKOHCTPYKIUS YTpPadyeHHBIX
MEXaHUYeCKHX 31eMeHToB. B c0.: McTopus Texnukn m MyseitHoe 1eno: martepuans 1 X
MexayHapoJHOH HaydHO-TIpakTH4YecKkoi KoHpepeHmn. 1-3 nexadps 2015 r. / OTB. pen.
P. B. Apremenko. — M.: UMET PAH, 2016. — 0,4 n.i. (iuuno aBTropom — 0,3 1.11.)

5. Jleonog A.B. TpéxMepHBIN TOKYMEHT KaK UCTOPUKO-TEXHUYECKUM UCTOUYHUK. B
c0.: Hcrtopuss Hayku: HUCTOYHUKHM, NaMSATHUKH, HACIEAME: BTOPbIE UTEHUS 10
ucropuorpaduu U UCTOYHUKOBEACHUIO UCTOPUM HAYKH M TEXHHUKHU : Marepuaibl Hayd.
koH(D., MockBa, 19-20 oktsi6ps 2016 r. / OtB. pen. C. C. Unuzapos. M.: UMET PAH,
2016. — 0,6 ..
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6. Jleonog A. B. Ilpumenenne 3D-TeXHONOTHI B UCTOPUH HAYKU M T€XHUKH. 3D-
MOJIeJIb KaK UCTOPUKO-TEXHUYECKHH UCTOYHMK. B ¢0.: MexaucuuninHapHble METOIbI B

U3y4EHUH UCTOPUU HAYKH M TEXHUKH: Martepuansl Hayd. KoH}., MockBa, 27 mas 2015 1.
/ OtB. pen. FO. M. barypun. M.: UMET PAH, 2015.— 0,5 m.u.

7. Jleonos A. B., Pvico Y. B. Bonpockl MpUMEHEHUs] TEXHUYECKUX PEKOMEH Il
MunkynsTypsl Poccun asst pa3paboTKu BUPTYaJIbHOTO My3€sl HCTOPUHU HAYKH U TEXHHUKH.
B ¢6.: Uctopust TexHuku u Mmy3eiiHoe aeno: matepuansl VIII MexaynapoaHoi HaydHO-
npakTuyecko koHpepenuuu, MockBa, 2-4 nekabps 2014 1. / OtB. pen.
P. B. Apremenko. M.: UMET PAH, 2015. — 0,5 m.;1. (muyHO aBTopoM — 0,4 11.11.)

8. Jleonoé¢ A.B. 3D-moxymMeHTHl B My3€HHOW OHKCHO3MIIMU: BUPTyaJlbHAs
peaslbHOCTh W BeO-mpuwioxkeHusi. B c6.: Bupryanbnas apxeonorus (3¢¢heKTUBHOCTH
MeTOoJI0B) : MaTepHaiibl Bropoit Mexaynaponnoit konpepenuu, Caukr-Ilerepoypr, 1-3
utonst 2015 r. / OtB. pen. /1. 0. I'yk. CII6.: U3n-Bo ['oc. Dpmutaxa, 2015. — 0,8 m.o.

9. Jleonos A.B. MaiousBecTHble 0COOCHHOCTH KOHCTpyKIuu IllaGomoBckoit
paauobalHu:  UCTOPUKO-TeXHUYeCKui aHanmu3. B ¢6.: HWHerutyr  ucropuu
ectrecTBo3HaHust W TexHuku uMm. C.W. BaBunosa. I'onuunas HaydyHas KoH(pepeHIus,
2015, T.2 / OtB. pen. 0. M. barypun. M.: UMET PAH, 2015. — 0,3 .o

10. Jleonos A. B. Bupryanbnas moxens lllyxoBckoit Oamnu Ha [llabGomoBke.
B c0.: I'enuit B.I'. lllyxoBa u coBpemMeHHas »dmoxa. Marepuaabl MexXIyHapOIHOTO
KoHrpecca, MockBa, 17-18 ampens 2014 1. / OtB. pen. H.I'. barmacapess,
E.A. l'aBpununa. M.: M3natensctBo MI'TY um. H.D. baymana, 2015. — 0,5 ..

11. Poico U.B., booxoe A.E., Kapmawes M.O., Jleonos A.B. 3D-monenupoBanue
anektpomoOunss Columbia (1901) wu BupTyanbHas pPEKOHCTPYKLHMS YTpauy€HHBIX
MeXaHuueckux siaemMeHToB. B ¢6.: IX MexayHapogHas Hay4HO-TIpakTHYecKas
koH(pepennus «Mctopuss TEXHHUKH M My3eiHoe aemo», MockBa, 1-3 aexabps 2015 r.
(matepuansl) / OtB. pen. P. B. Apremenko. M.: UMET PAH, 2015. — 0,1 m.o1. (simaa0
asropom — 0,05 mm.11.)

12. Puico U. B., Kapmawes M. O., Jleonos A. B. BupTyaibHasi peKOHCTPYKIIUS
anekrpomobunst Columbia (1901): meroauka 3D-moaenupoBanus U EpBHIE PE3YIHTATHI.
B ¢6.: Uacturyr ucropun ecrectBo3HaHuss U TexHuku um. C.M. BaBunosa. I'onnunas
HaydHas koH(pepenuwms, 2015, T.1 / OtB. pea. 0. M. barypun. M.: UMET PAH, 2015.
— 0,3 n.i1. (tmano aBTopom — 0,2 1m1.11.)

13. Jleonos A.B. BupryanpHas wuctopus Hayku W TexHuku // Hayka Ta
Hayko3HaBcTBO — Hayka u HaykoBemenue — Science and Science of Science (ISSN
0374-3896). 2014. Ne 2. — 0,5 ..

14. Jleonosé A. B. llpuMmeHeHHE METOAMYECKHX PEKOMEHIAuui MUHKYJIbTYpbI
Poccun s pa3pabOTKM BUPTYaJIbHOTO MYy3€sl UCTOpUM Hayku W TexHuku. B c6.: VIII
MexnyHapoaHas HaydyHO-TIpakTUueckast KoHpepeHus «VIcTopus TeXHUKU U My3eilHOe
neno», MockBa, 2-4 nexabps 2014 r. (matepuansl) / OtB. pen. P. B. Apremenko.
M.: UMET PAH, 2014. — 0,1 n.m.
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18. Jleonos A. B. O pesynpTatax npoektra «BuprtyansHas Jlonuna reizepos». B
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HUIlIMex PAH, 2013. — 0,1 ..
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nocesiménHas 80-netuto MMET PAH: MockBa, MHCTUTYT MCTOPUM €CTECTBO3HAHUS U
texuuku uMm. C.1. BaBunoa PAH, 17-19 anpens 2012 r.: Tpyast koudepermmu, T. 11 /
OtB. pen. FO. M. barypun. M.: fnyc-K, 2012. — 0,2 .71,
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